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EIGHTH  SECTION. 

Of  the  Animal  Subfiances . 

• -,  * \ 

FIRST  ORDER  OF  FACTS. 

Generalities  refpefting  the  StrnBure  and  the 
Compofition  of  the  Animal  Subjîances . 

Article  L 


Of  the  Struflure  of  Animals . 

i.  As  I have  conftantly  proceeded  in  the  ex  - 
amination of  the  chemical  properties  of  natural 
bodies  from  the  mod  fan  pie  to  the  more  com- 
pounded, it  is  neceffary  that  I fhould  place  the 
animal  matters  after  the  vegetable,  becaufe  they 
are  of  a more  complicated  order  of  compofition.  ' 
Accordingly  their  analyfis  being  more  difficult, 
is  lefs  advanced,  and  the  refaits  that  are  drawn 
from  them  are  lefs  numerous  and  lefs  certain. 
Vol»  IX»  B What- 
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2 STRUCTURE  OF  ANIMALS. 

Whatever  differences  are  obferved  between  tiiefe 
two  claffes  of  objects,  there  ex  ills-,  however, 
infinitely  more  relations  between  the  animal 
and  the  vegetable  fubftances  than  between 
the  latter  and  the  foflil  matters  that  have 
been  treated  of  before  them  ; on  account  of 
thefe  analogies  the  animal  matters  fliall  here 
be  confidered  in  the  fame  manner  as  the  vege- 
table, though  with  fewer  details,  as  their  hiftory 
is  lefs  complete.  I fhall  comprehend  all  that 
appertains  to  their  chemical  properties  under 
four  orders  of  fadts. 

The  .fir ft  fhall  prêtent  what  is  requifite  to  be 
known  concerning  their  ftruchire  and  their 
general  properties  both  as  living  bodies  and 
as  particular  compounds,  in  order  to  render 
the  exposition  of  their  chemical  properties  luf- 
ficiently  intelligible. 

In  the  fécond  order  of  fadls  1 fhall  exhibit 
the  w hole  of  their  general  chemical  characters 
or  the  (cries  of  their  clifttndfive  properties  dif- 
covered  by  chemical  mftruments. 

The  third  order  of  fadts  fhall  be  devoted  to 
the  hiftory  of  the  chemical  properties  of  each 
particular  animal  matter® 

Laftly,  I fhall  refer  to  the  fourth  order  of 
fadts  which  will  terminate  this  fedtion,  the  ap- 
plications of  the  chemical  properties,  both 
general  and  particular  to  the  exercife  of  their 
functions,  and  to  the  bafes  of  phyfiologv  or 
animal  phytic  s. 
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B.  The  firft  faét,  which,  as  one  of  the  moft 
remarkable,  ftrikes  in  the  moft  forcible  manner 
the  mind  of  every  obferver  who  compares  the 
’animals  with  the  other  natural  bodies,  is  their  ex- 
iftence  as  fubordinate  to  that  of  the  vegetables. 
There  is  no  one  who  does  not  conceive  that 
without  the  plants  no  animals  could  exift,  and 
that  it  is  from  them  that  they  derive  the 
nourifhment  which  the  mineral  fub fiances  can- 
not afford  them.  Thus  the  vegetables,  confi- 
dered  with  refpebt  to  the  rank  which  they 
occupy  in  the  fcale  of  beings,  and  to  the  re- 
lations which  exift  between  them  and  the  other 
productions  of  Nature,  are  placed  in  the  mid- 
dle between  the  foffils  and  the  animals.  They 
borrow  elements  from  the  firft,  they  combine 
them  three  and  three  by  the  power  of  vegeta- 
tion; they  prepare  by  the  aid  of  this  combina- 
tion the  alimentary  matter  for  animals,  they 
draw  from  the  bofom  of  the  earth  fubftances 
which  they  bring  to  its  fur  face,  and  which  they 


affimilate  in  inch  a manner  as  to  render  them 
proper  for  the  fupport  of  animal  life:  they  can 
exift  without  the  animals,  but  thefe  cannot 
exift  without  them,  and  if  they  are  not  pofterior 
to  them  in  their  formation,  they  can  only  be 
their  con  tern pora  ries. 


3.  It  follows  from  this  conhderation,  that  as 
the  true  problem  of  the  nature  of  the  vegeta- 
ble fubftances  compared  with  the  mineral  mat- 
ters coniifts  in  the  formation  of  the  former  at 
the  expen fe  or  the  latter  by  the  vegetative 
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power,  that  of  the  knowledge  of  animal  fub- 
ftances  compared  with  the  vegetable  mull  be 
comprehended  in  the  inveftigation  of  the  con* 
verfion  of  the  latter  into  the  former.  An  ani- 
mal of  a given  weight  grows  in  a proportion 
alfo  given,  and  in  all  its  organs  at  the  fame 
time.  The  augmentation  of  bulk  which  it 
experiences  can  proceed  only  from  the  vege- 
table matter  which  it  adds  to  its  original  weight. 
This  tingle  fact  well  ascertained  proves  incon- 
teftibly  that  the  vegetable  fubftances  is  convert- 
ed into  its  own  body,  and  becomes  animal  fub- 
Stance  by  a power  innate  in  the  body  of  this 
animal,  a power  which  is  termed  anivialization  ; 
and  it  fhows  at  the  fame  time  that  it  is  by  dis- 
covering the  laws,  the  phenomena,  and  thecaufes 
of  this  converfion,  that  we  fhall  be  able  to  ac- 
quire a knowledge  of  the  nature  of  the  materials 
which  compofe  its  body. 

4.  In  order  to  acquire  this  knowledge,  fo 
verv  difficult  to  be  obtained,  and  with  re» 
lpe<a  to  which  we  have  hitherto  only  a few 
data,  it  is  fufficiently  evident  that  it  is  indif- 
penfably  neceflary  we  thoivkl  fir  ft  know  how  the 
animals  are  conftituted,  or  organized,  efpecially 
in  comparifon  with  the  vegetables,  and  this  is 
wliat  I here  term  their  ftruéhire.  Rapid  and 
general  notions  upon  this  fubjeht  will  he  fufti- 
cient  for  our  inquiries.  Naturalifts  define  ani- 
mals as  living  organized  beings,  which,  change 
their  fituation,  move  themfelves,  tranfport  them- 

feves  through  fpace,  and  are  endowed  with  fenli- 
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bîlity:  they  diftinguifh  them  fufficiently  from 
vegetables  by  the  two  latter  properties  ; but  this 
very  loofe  diftinCtion  does  not  fulfil  the  purpofe 
that  is  to  be  attained.  A number  of  other 
ftill  more  finking  characters  alfo  diftinguifh 
animals  from  the  vegetables;  the  external  and 
internal  forms  differ  much  m thefe  two  claffes 
of  organized  bodies.  A flight  fketch  of  thefe 
characters  muft  precede  and  illuftrate  tire  ftudy 

A 

of  their  chemical  properties,  as  has  been  done 
with  refpect  to  the  vegetables. 

5.  The  body  of  animals  refembles  that  of 
vegetables  only  in  a very  few  fpecies.  We  find 
it  divided  into  different  regions  or  parts  of  a 
very  different  ftruCture,  efpecially  in  the  beft 
organized  and  moft  perfect  animals.  Of  theie, 
are  particularly  diftinguifhed  the  head,  the 
trunk,  and  the  extremities. 

The  firft,  including  in  the  cranium  the  im- 
portant organ  of  the  brain,  and  the  origin  of 
the  nerves,  bearing  outwardly  the  principal 
organs  of  the  fenfes,  eftablilhes  a direCt  com- 
munication and  re-action  with  all  the  external 
objects  by  the  eyes,  the  ears,  and  the  noftrils. 
The  cavity  of  the  mouth,  which  is  placed  in 
it,  conduCts  to  the  organs  of  digeftion  and  of 
refpiration,  and  begins  each  of  thefe  func- 
tions. 

The  trunk  compofed  of  vertebrae  fupports  a 
firft  olfeous  rnufcular  and  membranous  cavity, 
in  which  are  lodged  the  heart  and  the  large 
veffels,  the  lungs,  and  the  trachea;  another 

cavity 
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cavity  provided  only  with  mufcles  and  nietn** 
branes  in  front,  in  which  are  difpofed  under  the 
diaphragm,  which  feparates  it  from  the  thorax, 
the  vifcera  of  dig’eftion,  the  ftomach,  the  in- 
teftines,  the  pancreas,  the  fpleen,  and  the  liver, 
the  internal  organs  of  generation  diftributed 
differently  in  two  individuals  which  form  the 
fexes  in  the  greater  number  of  animals,  and 
alfo  thofe  which  fecrete  the  urine. 

The  limbs  or  extremities,  the  one  fuperior  or 
anterior,  the  other  inferior  or  pofterior,  formed 
of  bones  in  their  centre,  of  mufcles  which  cover 
and  move  them  one  upon  the  other  like  levers, 
terminated  at  their  extremity  the  moft  remote 
from  the  trunk  by  divifions  more  or  lefs  regular, 
ferve  the  animals  for  feizitig  or  repelling  bodies, 
for  removing  them  from,  or  bringing  them 
nearer  to  them,  and  for  bringing  them  into  the 
medium  which  they  inhabit. 

6.  Thefe  three  grand  parts  of  the  body  of 
animals,  the  head,  the  trunk,  and  the  extremi- 
ties though  very  different  in  their  ufes  and  ap- 
parent ft  met  ure,  are,  however,  formed  of  fibres 
and  laminæ  which  conftitute  textures  or  kinds 
of  organs  which  are  found  throughout.  Thefe 
organs,  the  fir  ft' 'foundations  of  the  animal  body 
are  the  bones,  the  blood,  and  lymphatic  veffels, 
the  glands  and  the  nerves. 


The  bones  are  the  folid  parts  which  deter- 
mine the  form  of  the  body  to  which  they  give 
extent  and  folid ity.  They  are  connected  with 
c ch.  ot  l | id  membranes  which  are  termed 
ligaments  ; their  articular  furfaces  are  covered 

fl 
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with  a white  layer,  lefs  hard  than  themfelves, 
compreffible  and  polifh-ed,  called  cartilage , and 
moiftened  in  their  articulations  with  an  une- 
tuons  liquid  called  fynovia. 

Over  the  bones  are  applied  bundles  of  fibres, 
united  into  larger  bundles,  deftined  to  caufe  the 
bones  to  roll  one  upon  the  other,  and  which 
are  called  mu  felts  ; they  have  at  their  ex- 
tremities white  cords,  which  eiieci  their  at- 
tachment or  infer t ion  into  the  bones,  and 
are  termed  tendons  ; they  are  outwardly  fui- 
rounded,  and  held  together  by  hard  elaftic 
membranes,  with  brilliant  fibres,  which  aie 
called  aponeurofes.  The  mufcles  are  the  organs 
of  motion,  and  give  the  external  form,  the 
torofity,  the  roundnefs,  the  projections,  and  the 
depreffions  of  the  furface. 

Tubes  or  ftrong  membranous  veffels,  pro- 
ceeding from  the  cavities  of  the  upper  part  of 
the  heart,  ramified  and  extended  from  thence 
throughout  the  whole  body,  conveying  the 
blood  which  dilates  them,  and  caufes  them  to 
beat,  and  thefe  are  known  by  the  name  of  ar- 
teries. At  their  extreme  terminations  they 
open  into  other  tubes  or  veffels,  which  are  lefs 
dilated,  lefs  elaftic,  and  lefs  refilling,  which 
take  up  the  blood,  and  carry  it  from  the  ra- 
mifications to  the  branches,  and  to  the  trunks 
in  the  cavities  of  the  bafe  in  the  heart  ; thefe 
are  the  veins.  Thefe  two  orders  of  canals  form 
together  the  whole  of  the  . blood  veffels. 


Under 
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Under  the  fkin  and  between  the  mufcles,  an» 
other  order  of  veffels,  thin,  tranfparent,  tor- 
tuous, contracted  in  different  places  by  interior 
folds,  filled  with  a white  and  tranfparent  liquid, 
abforb  and  fuck  in  this  liquid  from  every  part, 
unite  and  feparate  innumerable  times,  and  all 
pafs  into  the  abdomen,  behind  the  inteftines 
and  the  ftomach,  whither  they  carry  the  liquid, 
which  there  flows  into  one,  two,  or  three  trunks, 
which  afcend  into  the  thorax,  and  open  into  a 
vein  fituated  near  to  the  heart,  where  the  liquid 
called  lymph  is  mixed  with  the  venous  blood  ; 
thefe  veffels  are  called  abforbents,  or  lympha- 
tics ; they  are  diftinguifhed  into  the  fuperficial 
and  the  deep;  they  are  very  much  varied  in 
their  ftrnCture,  and  innumerable  in  their  mafs. 
The  chyle,  the  product  of  digeftion,  is  mixed 
with  the  lymph  which  they  contain  in  the  ab- 
domen, and  is  poured  with  it  into  the  venous 
blood  near  the  heart.  The  order  of  abforh- 
ent  veffels,  which  immediately  draw  in  the 
chyle  in  the  inteftines,  are  particularly  diftin- 
guifhed by  the  name  of  lacteal  veffels . 

In  many  regions  of  the  body  of  animals  we 
find  bundles  of  blood  veffels,  contorted  in  all 
directions,  and  having  different  forms,  con- 
nected and  preffed  together  by  very  fine  mem- 
branes, which  are  termed  tellular  texture . 
Thefe  veffels  thus  balled  together,  interlaced 
very  dole  to  each  other,  and  forming  a kind 
of  grains  clofely  united  with  one  another,  very- 

various 
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various  in  their  volume,  are  terminated,  befides 
the  veins  which  receive  the  blood  again  from 
them,  by  canals  more  or  lefs  wide,  by  refervoirs 
more  or  lefs  ample,  which  pour  into  different 
regions,  particular  fluids.  Thefe  circumscribed 
colledfions  of  veffels  are  called  conglomerate 
glands.  In  this  clafs  or  rank,  the  brain,  the  la» 
chrymai  glands,  which  prepare  the  tears,  the  pa- 
rotids, the  maxillary,  and  the  Sublingual  glands 
which  fecrete  the  faliva,  the  thyroid,  placed  un- 
der the  larynx,  the  ufe  of  which  is  not  known, 
the  glands  of  the  marnmæ,  which  prepare  the 
milk,  the  pancreas,  forming  the  pancreatic  juice 
poured  into  the  fir  ft  of  the  inteftines,  the  liver, 
in  which  the  bile  is  prepared,  which  flows  to- 
gether with  the  preceding  fluid,  the  kidneys  in 
which  the  urine  is  fecreted,  and  the  tefticles,  the 
fource  of  the  femen.  The  abforbent  veffels 
united  into  fmaller  intertextures,  conftitute  al- 
moft  every  where,  but  efpecially  along  the  large 
blood- velfels  of  the  neck,  of  the  thorax,  and 
of  the  extremities,  at  the  axillæ,  &c.  conglo- 
bateg ;lans,  fo  called,  becaufe  they  are  frequently 
rounded  into  a kind  of  globules. 

From  the  bafe  of  the  cerebrum,  the  cerebel- 
lum, the  medulla  oblongata,  and  the  fpinal 
marrow,  organs  placed  in  the  cranium  and  the 
vertebral  canal,  proceed  white  cords,  which  pafs 
out  through  holes,  or  fiilures,  and  fpread  them- 
felves,  dividing  into  branches,  into  ramifica- 
tions, and  into  filaments,  more  and  more  mi- 
nute, into  all  the  other  parts  with  the  arteries, 

the 
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the  veins,  and  the  abforbent  veffels.  They  eft 
tablifh  a communication  with  the  feat  of  the 
fenfations  and  ideas,  and  ferve  to  form  or  mo- 
dify both,  as  well  as  to  convey  the  caufe  of 
motion  according  to  the  impreffions  made  upon 
the  organs  of  the  fenfes. 

All  thefe  textures  are  glued  together,  though 
diftiruft  and  eafily  feparable,  by  a feries  of  very 
fine,  and  very  tranfparent,  fiat  lamellæ,  forming 
between  themfelves  a multitude  of  continuous 
and  communicating  cells,  on  which  account 
the  whole  has  been  called  the  cellular  texture. 
This  texture  retains  all  the  parts  in  their  re- 
fpedtive  places  ; it  is  loofe  and  fufceptihle  of 
diftention  : it  is  this  which  unites  the  mufcular 
fibres  into  fafciæ,  the  different  veffels  into 
bundles.  It  fupports  fuch  a great  quantity  of 
abforbent  veffels  upon  its  lamellæ,  that  modern 
anatomifts  believe  it  to  be  intirely  formed  of 
them.  As  it  is  always  lucidatcd  with  a gluey 
and  mucilaginous  liquor,  it  has  alfo  been  called 
mucous  texture.  We  may  rep  refen  t it  as  a 
fponge  of  the  fame  form  as  the  animal  body, 
and  into  the  cavities  of  which  all  the  organs 
are  as  it  were  fluffed.  The  fat  is  depofited  in 
its  cells. 

7.  Befides  thefe  firft  organic  elements,  or  ge- 
neral textures,  which  extend  throughout  the 
whole  body  of  animals,  which  enter  into  the 
formation  of  the  different  regions  of  tliis  body, 
we  m uft  alfo  diftinguilli  ; 1.  An  organ,  named 
fometimes  lu??gs,  fometimes  bronchia ?,  fome- 

times 
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times  trachea , and  which  is  deftined  to  eftablifh 
a communication,  an  uninterrupted  contact  be- 
tween  the  blood,  or  other  different  humours  of 
animals  and  the  air,  or  the  aerated  water  which 
they  inhale  ; £.  A fyftem  of  organs  conti- 

nued between  two  orifices,  frequently  placed 
at  the  two  oppofite  extremities  of  the  body, 
which  receives,  divides,  dilfblves,  digefts  the 
aliments,  and  which  reprefents  in  general  a 
canal  alternately  dilated  and  contracted,  pro- 
vided with  inftruments  and  liquids,  deftined  for 
hruifmg  or  diffolving  the  alimentary  fubftances, 
to  which  canal  are  attached  conglomerate 
glands,  which  pour  into  it  diffolvent  juices, 
efpecially  the  liver  and  the  pancreas;  3.  A 
third  fyftem  of  organs  deftined  to  perpetuate 
the  fpecies  by  generation,  partly  concealed  in 
the  interior  of  the  body,  partly  fituated  or  pro- 
jecting outwardly,  divided  frequently  into  two 
fexes,  the  union  of  which,  urged  by  InfdnCi, 
is  neceffary  for  the  re-produCtion  of  the  indivi- 
duals, The  one  of  thefe  fyftems  appears  to 
contain  the  individual  ready  formed,  but  void 
of  life;  this  is  the  female  organ,  or  the  agent 
of  the  feminine  fex  ; the  other,  or  the  male 
organ,  furnifhes  an  exciting  vivifying  liquid, 
which  communicates  motion  and  life  to  the 
germ  ; 4.  A fourth  fyftem  which  terminates, 
envelops,  and  contains  all  the  others  under  the 
form  of  teguments,  which  cover  the  body,  and 
which  is  in  immediate  contaCfc  with  the  water, 
or  the  air  in  which  the  animals  live. 


8.  Each 
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8.  Each  of  the  claftes  of  organs,  of  which  I 

^ O*7 

have  fpoken,  conftitutes  a particular  fyfcem, 
having  a ftruéture,  characters,  ufes,  and  nature, 
different  fromthofe  of  the  other  fy  ftems,  equated 
hy  a motion,  an  appetite,  a manner,  a fenfi- 
bility,  an  activity,  an  afpect,  we  might  even 
fay  a life,  which  is  peculiar  to  it.  Thus  we 
have  to  diflinguifh  in  the  anatomical  contex- 
ture of  animals,  the  offeous,  or  folid  fupporting 
fy  Item,  the  mufcular  irritable  fvftem,  the  fan- 
guiferous  circulating  fyftem,  the  lymphatic  ab- 
forbent  fyftem,  the  glandular  fecre ting  fyftem, 
the  nervous  fentieyit  fyftem,  the  cellular  com- 
municating and  connecting  fyftem,  the  pulmo- 
nary heating , Signifying  fyftem,  the  alimen- 
tary, or  digeftive  ajfimilating  fyftem,  the  genital 
perpetuating  fyftem,  and  the  cutaneous  perfpir- 
ing  fyftem.  Each  of  thefe  fyftem s is  conne&ed 
with  the  others,  and  it  is  from  their  agreement, 
their  aftociation,  their  concord,  their  ftmul- 
taneous  and  proportional  a6fion,  that  the  aft» 
fedlion  of  the  animal  economy  refults.  The 
more  of  thefe  fyftems  are  united  in  animals  the 
more  perfect  they  are.  Man,  who  has  them  all, 
and  in  a regular  and  juft  proportion,  is  greatly 
fu  peri  or  to  all  the  other  animals.  The  diver- 
sities of  force  and  energy,  varied  in  the  differ- 
ent fyftems,  and  their  action,  conftitute  the  dif- 
ferent temperatures  in  the  fame  lpecies. 

9.  On  the  variation  of  relations  of  fymmetrv 
of  number,  of  proportion  between  thefe  fyf- 
tems, are  founded  the  differences  which  exift 
between  the  animals  and  the  clarifications 

which 
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which  have  been  made  amongft  them  ; begin- 
ning with  man,  and  deicending  through  degrees 
of  organic  degradation,  more  or  lefs  percep- 
tible, down  to  the  infedls,  the  worms,  and  the 
zoophytes,  in  which  many  of  thefe  fyftems  aie 
either  wanting  or  defective,  for  the  moie  the 
anatomy  of  the  animals  advances,  the  moie  we 
find  that  the  differences  between  them  conflit 
rather  in  the  little  harmony  between  the  fyftems 
of  the  organs  which  conftitute  them,  than  in 
the  want  or  total  abfence  of  thefe  fyftems,  as 
was  at  fir  ft  believed.  Ariftotle  firft  perceived, 
and  this  beautiful  refait  has  fmee  been  con- 
firmed by  innumerable  anatomical  obfei\  ations, 
that  the  differences  of  thefe  internal  fyftems  in 
the  body  of  animals,  were  in  fome  degree  indi- 
cated by  great  differences  in  their  apparent 
organs,  or  in  the  external  parts  ; that  this  fti  ik- 
ing difparity  followed  and  announced,  efptci- 
ally  in  the  extremes,  the  difference  or  the  moft 
important  fyftems,  thofe  of  the  ftomach,  of  the 
organs  of  refpiration,  of  the  brain,  and  of  the 
nerves.  The  Ik  in,  naked,  or  covered  with  hair, 
with  wool,  provided  with  feathers,  covered  with 
feales,  with  a fhell,  the  extremities  more  or  lefs 
diffimilar,  long,  fhort,  defedlive,  or  more  or  lefs 
divided  ; the  fingers,  more  or  lefs  numerous  01 
divided  ; the  fpinal  column  terminated  below 
by  the  anus,  formed  of  a greater  or  lets  number 
of  pieces  or  vertebrae,  prolonged  into  a tail  more 
or  lefs  long,  the  face  vertical  or  oblique,  more 
or  lefs  oblong  ; the  jaws  more  or  lefs  prominent, 
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and  confequently  the  noftrils,  the  mouth,  and 
the  tongue,  more  or  lefs  elongated  ; the  cranium 
more  or  lefs  final  1,  the  forehead  more  or  lefs 
pioje&ing,  with  or  without  offeous  appendages 
01  ; the  occipital  foramen,  placed  more  or 

lefs  behind,  and  in  a line  more  or  lets  approach- 
ing to  the  horizontal  or  vertical;  the  jaws,  de- 
prived of  teeth,  or  having  only  few,  or  only 
certain  claiTes,  or  only  one  of  their  parts;— 
thefe  are  the  moll:  remarkable  differences,  and 
molt  important  characters  which  have  been  em- 
ployed for  d i ft  ingui  thing  and  defcribing  the 
animals  from  their  divifion  into  claffes,  to  the 
reparation  of  genera. 

10.  According  to  this  varied  ftru&ure,  be- 
ginning with  the  moft  (hiking  differences, 
taken  from  the  heart,  with  two,  or  with  one 
interior  cavity,  with  red  or  with  white  blood, 
circulating*  either  entirely  or  only  in  part 
through  the  pulmonary  organ,  from  the  fto- 
maçh  tingle  or  multiplied,  from  the  brain  and 
the  nerves  more  or  lefs  abundant,  from  the 
mode  ol  generation,  viviparous,  or  oviparous, 
and  defeending  fucceffively  to  the  confedera- 
tions of  the  body,  prov  ided  with  extremities, 
four,  or  only  two  in  number,  or  deftitute  of 
thefe  extremities,  of  the  varied  form  of  thefe 
parts,  and  of  their  divifion,  of  the  number,  of  the 
Situation,  of  the  relation,  of  the  teeth,  of  the  or- 
gans of  maftication  in  general,  of  thefkin,  naked, 
covered  with  hairs,  with  prickles,  with  feales, 
&c.  &c.— All  the  animals,  after  man,  the  chief  and 
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primitive  type  of  organized  beings,  have  been 
diftinguiflied  into  eight  dalles,  namely  the 
mammalia,  the  birds,  the  reptiles,  the  fifties, 
the  teitacea,  the  infers,  the  worms,  and  the  zoo- 
phytes. The  latter,  the  moft  degraded  in  their 
ftrudure  and  their  fund-ions,  fixed  to  the  foil 
upon  which  they  have  been  produced,  reduced 
aim  oft  to  the  condition  of  the  vegetables,  to 
which  they  approach,  and  with  which  they 
have  long  been  confounded,  form  the  laft  degree 
in  the  fcale  of  animals.  Without  entering  upon 
this  divifion  and  this  claffifi cation,  into  details 
foreign  to  my  objed,  I fhall  content  my  fell 
with  obferving,  that  all  the  beings  compre- 
hended in  thefe  ten  dalles,  at  the  head  of 
which  man  ought  to  be  placed  in  a particular 
and  diftind  rank  ; though  he  has  the  moft 
linking  analogies  of  ftrudure  and  of  orginiza- 
tion  with  the  mammalia,  refemble  each  other 
in  the  charaders  of  animality,  locomobility,  the 
communications  incelTantly  kept  up  with  the 
medium  which  they  inhabit,  the  prompt  and 
hidden  re-adion  of  the  external  objeds  upon 
their  fondions,  and  efpeciahy  the  union  of  the 
digefting,  circulating,  refpiring,  moving,  fen» 
tient,  and  generating  organs.  It  has  been 
thought,  not  without  fome  foundation,  that  the 
immenfe  tribes  of  which  thele  fix  clalfes  of  ani- 
mals conflit,  form  among!!  themielves  a conti- 
nued feries,  an  uninterrupted  chain  of  beings, 
conneded  by  relations  more  or  lets  clofe,  and 

descending,  by  almoit  infenfible  gradations, 
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from  man,  the  model  of  animals,  down  to  the 
polypus,  the  microfcopic  animalcules,  and  the 
fponge.  I he  conltruction  of  this  chain  has 
mucn  occupied  the  natural!  (Is,  efpecially  Bom- 
net  ; and  if  their  inveftigations  have  not  in- 
tirely  anfwered  their  withes,  they  have  at  leafl 
had  the  advantage  of  enabling'  them  to  com- 
pare thefe  being's  with  more  accuracy,  and  to 
find,  between  them  relations  which  would  not 
otherwife  have  been  fufpeéfed. 


/ • *• 

Article  II. 

A r * . • 

Of  the  Functions  ex  er  ci  fed  by  the  Organs  of 

Animals. 

1.  IN  the  preceding  article  I have  only 
fpoken  of  the  general  fl  met  are  of  animals,  of 
their  parts,  and  of.  their  organs,  in  order  to 
point  out  their  differences  from  the  vegetables 
which  they  otherwife  refemble  in  lome  general 
properties.  It  was  a general  notion  of  their 
anatomy  which  I wifhed  to  give  ; but  this  fuc- 
cinht  account  of  their  organization,  reprefents 
as  yet  only  the  inanimate  machine,  and  as  it 
prefents  itfelf  to  the  fcalpel  of  the  anatomift. 
We  ihould  have  only  a very  imperfect  idea  of 
thefe  beings,  if  we  did  not  confider  their  ani- 
mated machine,  if  we  did  not  fee  their  parts 

re- acting 
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te-aSing  the  one  upon  the  other,  and  actuated 
by  the  motion  which  the  living  force  commu- 
nicates to  them.  In  p relenting  a {ketch  of 
the  exercife  of  this  force,  in  a narrow  compafs, 
I have  no  other  intention  than  to  afcertain 
the  real  charaélers  with  which  animals  are 
endowed,  inftead  of  proceeding  blindfold  in  the 
examination  of  their  chemical  properties,  which 
are  to  occupy  this  fedtion. 

2.  The  animal  coming  out  of  an  egg,  or  the 
womb  of  its  mother,  after  having  received,  by 
the  fecundation  of  its  germ,  the  motion  which 
animates  it,  and  after  having  experienced  in  its 
membranes,  either  during  incubation  or  in  the 
uterus,  the  firft  developments  which  mark  out 
its  traits,  and  determine  its  fpecies,  and  even 
variety,  fulfds  a deftiny  which  all  mankind 
obferve  in  the  living  beings.  To  be  born, 
to  increafe  in  bulk,  to  acquire  its  full  growth, 
to  remain  for  fome  time  in  this  perfect  hate,  to 
re-produce  beings  refembling  itfelf,  afterwards 
to  decline,  and  gradually  to  lofe  a part  of  its 
forms,  its  powers  and  its  ftrength,  laftly  to 
perifh  in  confequence  even  of  the  efforts  which 
have  fupported  its  exiftence  this  is  the  circle 
which  Nature  has  marked  out  for  it,  and  which 
comprehends  the  duration  as  well  as  the  prin- 
cipal events  of  its  life.  She  has  placed  in  it  a 
power,  which  caufes  it  to  defire,  to  take  and 
digeftits  nourifliment,  foon  to  aflimilate  it  with 
its  own  fubftance,  to  augment  the  mafs  of  its 
body,  to  repair  its  wafte,  to  carry  the  fuper- 
Vql.  IN,  C jfluous 
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fluous  parts  into  certain  refervoirs,  and  efpe- 
cially  into  thofe  which  ferve  for  the  purpofes  of 
generation,  and  to  reje6t  a fuperabundant  or 
unaffimila.ble  portion  by  canals  deftined  tor  this 
ufe. 

3.  This  principal  effect  of  life  fappofes  a dif- 
cernment,  an  appetite,  a judgment,  which  re- 
quire an  immediate  communication  between  the 
body  of  the  animal  and  all  the  beings  which 
furround  it  ; fo  that  it  can  rejeét,  remove  from 
itfelf,  take,  or  approach  to  itfelf  thofe  beings, 
accordingly  as  they  are  beneficial  or  hurtful  to  it. 
In  this  exercife  of  its  life,  all  the  organs  which 
conftitute  the  animal,  all  the  fy Items  which 
form  the  totality  of  its  texture,  aét  limultane- 
oufly,  with  order,  with  confiftency,  with  regu» 
larity,  and  each -.fulfils  a particular  fun&iom 
The  affemblage  and  defcription  of  thefe functions 
compofe  what  is  named  animal  phyfics,  orphy- 
fiology.  Ten  functions  are  reckoned  to  prefide 
over  life,  which  may  be  diftinguiihed,  efpeci- 
ally  when  it  is  propofed  to  exhibit  their  Ample 
refult,  into  four  clafles. 

The  fir  ft  clafs  comprehends  the  funéiions 
which  immediately  fupport  life,  and  which 
were  formerly  called  vital  functions,  becaufe 
the  celfation  of  any  of  them  produces  the  in- 
ftantaneous  death  of  the  individual  ; thefe  are 
the  central  fenJibiUty , refpiration  and  circula- 
tioni. 

The  fécond  clafs  comprehends  the  funétions, 
which  immediately  fupport  life,  or  which  pro- 
long 
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long  its  exigence  and  duration;  they  have  been 
called  natural  functions  ; they  may  be  ftopped 
for  fome  time  without  life  being  deftroyed. 
Such  are  dig  eft  ion,  fecretion,  nutrition , ojjift- 
cation . 

To  the  third  clafs  belong  the  functions  which 
render  life  animated,  re-aCting  in  fome  meafure 
upon  the  furrounding  bodies,  which  eftabliili 
direct  communications  betveeen  the  living  ani- 
mals and  the  beings  which  furround  them  ; 
thefe  diftinguifli  the  animal  the  mo  ft  from  the 
vegetable;  they  conftitute  its  fuperiority  ; they 
are  irritability  and  exterior  fenfibility . 

Finally,  I rank  in  the  fixth  clafs  the  function 
which  communicates  life,  which  perpetuates  the 
fpecies  ; this  is  generation . I fliall  prefent  a 
/ketch  of  the  phenomena  of  each. 

4.  By  Central  fenjibilit y I diftinguifh  the 
funCiion  of  the  cerebrum,  of  the  cerebellum,  and 
efpecially  of  the  medulla  oblongata,  which  feems 
to  be  the  primum-mobile  of  all  the  others,  the 
perfeCt  integrity  of  which  is  indifpenfable  to  life, 
at  leaft  in  the  animals  in  which  thefe  important 
organs  are  well  conftituted.  It  has  fuch  an  in- 
fluence upon  all  the  functions,  that  none  of 
them  can  exift  unlefs  it  be  in  its  complete  pleni- 
tude. Thus  in  man,  in  the  mammalia  and  in 
the  birds,  a very  fight  preffure  upon  thefe 
organs  renders  the  individual  foporofe,  paralytic, 
weakens,  alters,  or  annihilates  his  external  fenfes; 
a too  itrong  pretfure,  a punCture  a little  deep, 
an  incifion,  or  a wound  which  penetrates  to 
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the  centre  of  the  medulla  oblongata,  deftro}^ 
life  as  fuddenly  as  lightning.  Thus  an  animal 
Is  inftantaneoufly  killed  by  thrufting  a fmall 
knife  between  the  firft  vertebræ  and  the  occi- 
pital. The  caufe  and  the  mechanifm  of  thifr 
eminently  vital  fun&ion  are  entirely  unknown, 
as  is  aim  oft  every  thing  that  appertains  to  the 
living  properties  of  the  medullary  pulp  of  the 
cerebrum,  of  the  cerebellum,  of  the  medulla 
oblongata. 

5.  Re/pi  ration  is  not  a function  immediately 
vital  in  all  elaffes  of  animals  ; it  has  this  cha- 
ra6ter  only  with  thofe  in  which  the  blood  is- 
obliged  to  pafs  through  the  refpiratory  organ 
previous  to  its  being  lent  into  all  the  regions  of 
the  body,  a!&  in  man,  • in  the  mammalia,  and  in 
the  birds.  With  the  others  in  which  the  blood 
is  not  obliged  to  follow  the  courte  that  has  been 
indicated,  at  every  moment  of  life,  rclpiiation 
may  be  retarded,  interrupted,  partial,  momen- 
taneous,  periodical,  or  in  general  irregular.  It& 
purpofe  is  to  bring  the  blood,  either  wholly  or 
in  part,  at  every  inflant,  or  at  certain  intervals» 
into  contact  with  the  air  and  aerated  water. 
The  lungs  in  man,  in  the  mammalia,  and  in 
the  birds,  the  gills  in  fifhes,  the  tracheæ  in  the 
infers  and  worms,  are  the  organs  of  this  func- 
tion. It  conlifts  in  two  alternate  motions, 
the  one  by  which  the  air  is  received,  or  in- 
spiration, the  other  by  which  the  air  is  eva- 
cuated,‘or  expiration ; an  effect  takes  place 
■between  the  air  and  the  blood,  which  modifies- 
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the  latter  and  renders  it  adapted  for  life,  and 
the  nature  of  which  chemiftry,  as  iliall  be  feen, 
teaches  us  to  determine.  It  contributes  to  fup- 
port  the  circulation,  which,  in  a great  number 
of  animals  would  not  take  place  without  it.  The 
diaphragm,  the  ribs,  the  mufcles  attached  to 
them,  exercife  i ts  motions  in  the  moft  per  fed! 
animals,  in  the  birds  it  is  ftill  more  energetic 
on  account  of  the  organs  accefiary  to  the  lungs, 
which,  with  them,  extend  into  their  bones 
and  their  feathers.  It  extracts  the  air  from  the 
water  m fillies,  which  cannot  live  m vatei  that 
has  been  boiled. 

6.  Circulation  is  the  motion  of  the  blood  from 
the  heart  into  the  arteries,  and  from  thefe  into  the 
veins,  which  carry  it  back  again  into  the  heait. 
It,  takes  place  in  animals  without  interrup- 
tion. The  heart  is  endowed  with  a great  force 
for  expelling  this  liquid,  which,  as  it  dilates 
the  arteries,  caufes  them  to  pulfate  : this  fiilt 
order  of  veffels  poll  elfes  a power  of  conti  action 
which  propels  the  blood  into  the  laft  i am ili ca- 
tions ; the  veins  do  not  po  fiefs  the  lame  powei  , 
the  blood  is  propelled  in  them  by  the  fide  which 
pr elfes  it,  by  the  valves  which  prevent  its  re- 
trograde motion,  by  the  vacuum  which  its  pio- 
grefs  produces,  by  the  prefiure  ol  the  adjacent 
parts  and  efpccially  of  the  mule, les.  Ibis  func- 
tion is  two-fold  in  man,  in  the  mammalia  and 
in  the  birds  : the  one  is  pulmonary,  and  carries 
the  blood  by  a lliort  pafiage  from  the  right  to 
the  left  cavities  of  the  heart  ; the  other,  which 
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is  general,  carries  it  from  the  latter  cavities 
into  the  whole  body,  and  brings  it  back  to  the 
right  fide  : thefe  two  circulations  form  together  a 
route,  which  is  pretty  well  reprefen  ted  by  the  type 
or  figure  8.  in  the  animals  placed  below  the  birds, 
the  heart  has  not  the  fame  number  of  cavities, 
and  the  blood  does  not  take  exadtly  the  fame 
courfe;  refpiration  is  not  neceffary  to  the  in- 
tegrity  and  the  continuity  of  its  circular  mo- 
tion ; the  cavities,  the  canals  through  which 
it  patfes,  the  courfe  which  it  takes,  vary,  and 
clefcend,  in  fome  meafure  through  a fcale  oi 
degradation  down  to  the  loweft  ciafies  of  ani- 
mals. The  three  inferior  ciafies,  the  teftacea, 
the  infedts,  and  the  worms,  have  white  cold 
blood,  a heart  imperfedtly  organized,  or  a dorlai 
veifel  which  fupplies  its  place,  an  irregular 
and  very  feeble  circulation.  The  zoophytes, 
the  laft  clals,  have  neither  heart  nor  circula- 
tion. 

7.  Digeftion  confifis  in  the  introdudrion  of 
aliments  into  a canal  or  fac  in  which  their  na- 
ture is  changed,  they  become  foftened,  diffolve 
and  feparate  into  two  fub fiances  : the  one,  the 
chyle,  which  pâlies  into  the  veifels  in  order 
to  renovate  the  blood,  and  ferve  for  nutri- 
tion; the  other  which  palfes  out  of  the  body 
in  the  form  of  excrement.  This  function  is 
very  much  varied,  both  with  refpect  to  its  or- 
gans and  to  its  refults,  in  the  different  ciafies 
of  animals,  and  frequently  even  in  different 
genera  of  the  fame  clafs.  We  may,  however, 
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diftinguifli  in  it  four  periods  : the  firft,  the  pre- 
paratory, comprehends  the  bruifing,  maftication 
and  deglutition  ; the  alimentary  bolus  is  formed 
and  conducted  into  the  ftomach  in  this  frit 
period  ; the  fécond,  which  comprehends  the 
digeftion  in  the  ftomach,  or  the  change  of  the 
alimentary  matter  into  chyle,  or  homogeneous 
pulp  ; the  third,  which  belongs  to  a fécond 
change  prod uced  in  the  inteftine,  and  which 
feparates  the  chylous  matter  from  the  ex  ele- 
mental; finally,  the  fourth,  which  compre- 
hends the  abforption  of  the  chyle  that  has  been 
formed,  by  the  lacteal  veflels,  and  the  expulfion 
of  the  excrement, 

Thefe  four  periods  are  very  diftinct  in  man, 
in  the  mammalia,  the  birds,  the  reptiles,  the 
fifties,  and  the  infects.  They  prefent  in  them  a 
multitude  of  modifications,  determined  by  the 
form  of  the  organs  of  manducation,  deprived  ot 
teeth  or  provided  with  teeth  of  very  different 
kinds,  deftined  for  bruifing,  tearing,  cutting; 
by  that  of  the  ftomach,  fimple  or  quadruple, 
or  divided  into  craws,  of  the  gaftric  juice 
more  or  lefs  di doivent  or  weak  ; by  the  na- 
ture and  the  quantity  of  the  bile  and  of  the 
pancreatic  juice,  which  form  the  fécond  digef- 
tion, and  effect  the  reparation  of  the  digefted 
aliments  into  a chylous  part  and  an  cxcremen- 
titious  portion  ; by  the  very  various  length  of 
the  inteftinal  tube,  which  in  general  is  ihort  in 
the  carnivorous,  and  very  long  and  contorted 
in  the  frugivorous  and  granivorous  animals  ; 
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by  the  form,  the  fize,  the  texture,  the  fecre- 
tory  force  of  the  pancreas,  of  the  liver,  &c. 

This  function  has  not  the  fame  diftinbt  periods 
in  fome  infebts,  the  teltacea,  the  worms,  and 
efpecially  the  zoophytes.  With  the  latter,  it 
is  merely  a Ample  palfage  of  the  aliment  into  a 
fac  or  a tube,  in  which  a lubtion,  equal  in  all 
points,  is  performed. 

8.  Secretion  is  fo  termed  becaufe  it  is  fup- 
pofed  to  feparate  different  humours  from  the 
blood.  It  is  performed  by  the  glands  ; it  is  in 
this  manner  that  the  fall  va  is  feparated  in  the 
falivary  glands,  the  bile  in  the  liver,  the  urine 
in  the  kidneys,  the  pancreatic  juice  in  the  pan» 
créas,  the  fynovia  in  the  articular  glands,  the 
fperm  in  the  telticles,  &c.  &c.  It  is,  however, 
not  a mere  feparation,  which  would  prefuppofe 
that  each  of  thefe  liquids  was  contained  ready 
formed  in  the  blood;  but  a real  particular 
change  of  the  latter  in  each  gland,  ys  I ftiaU 
flow  at  the  clofe  of  this  febtion.  There  is  no 
function  in  animals  which  is  more  general, 
more  extended  and  more  varied  than  this.  It 
prefents  a multitude  of  particularities  in  the 
claflbs,  the  genera,  and  even  the  fpecies  of  thefe 
organized  beings,  according  to  the  particular 
wants  of  the  fpecies.  It  conftantly  conflits  in 
a preparation  of  the  blood  before  it  arrives  at 
the  fecreting  organ,  in  its  change  and  in  the 
feparation  of  the  matter  fecreted  in  the  interior 
pf  this  organ  itfelf,  and  in  the  exit  or  ejebtion 
pf  this  humour,  frequently  effebted  by  an  excre- 
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tory  du 61.  This  latter  circumftance  is  owing  to 
the  vital  adlion,  a kind  of  irritable  motion  of  the 
excretory  du6t,  which  experiences  an  orgafm, 
a very  well  marked  eredfion,  at  the  contact  or 
at  the  mere  fight  of  the  {timid ant  appropriate 
to  it,  as  the  faliva  which  runs  and  gullies  out 
of  the  falivary  duéts,  at  the  fight  or  even  at 
the  mere  idea  of  the  aliment  that  excites  the 
appetite,  &c. 

9.  Nutrition  is  the  end  of  digeftion  and 
affimilation.  The  alimentary  matter  converted 
into  chyle,  poured  in  this  form  into  the  blood, 
affimilated  by  its  mixture  with  this  liquid, 
vivified  by  refpiration  and  circulation,  is  carried 
by  the  latter  into  the  different  organs  ; it  de- 
pofits  in  each  the  fubftance  proper  for  exadfly 
fupplying  the  lofs  which  it  has  fuflained.  It 
is  changed  efpecially  into  lymph,  which  being 
tranfported  into  every  part  and  into  all  the  ca- 
vities, all  the  cells  of  the  cellular  texture,  fur- 
nifhes  there  that  mucous,  plaftic  jelly,  difpofed 
for  forming  the  tranfparent  and  gelatinous 
laminae  of  which  mod:  of  the  animal  fubftances 
are  formed.  On  this  account  the  lymph  has 
been  appointed  as  its  nutritious  bafe,  and  the 
mucous  texture  as  its  feat  or  organ.  However, 
the  idea  of  nutrition  muft  be  dill  more  genera- 
lized, and  each  mufcular,  pulpy,  membranous, 
parenchymatous,  otfeous  organ,  confidered  as 
poffeffing  the  property  of  appropriating  to  it- 
felf,  in  the  blood  and  the  lymph  which  pafles 
through  and  penetrates  it,  the  matter  deftined 

for 
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for  its  own  repair.  In  faél,  the  excefs  of  this 
nutriment  is  taken  up  again,  with  the  part  of 
the  organ  in  fome  meafure  worn  and  melted, 
by  the  abforbent  velfels,  which  pouring  it  into 
the  tide  of  the  circulation,  renew  or  tranfport 
it  outwards  by  tranfpi ration.  The  nutrition  is 
much  more  aétive  in  the  firft  periods  of  the  life 
of  the  animal,  when  its  organs,  which  are  di- 
latable and  extenfible  to  a determined  degree, 
grow  till  they  have  attained  this  term.  On 
this  account  the  digeftive  powers  are  at  that 
period  of  life  more  energetic,  the  appetite 
keener,  and  the  quantity  of  aliment  required 
more  confiderable.  It  is  modified  in  the  differ- 
ent claffes  of  animals  according  to  their  nature* 
and  very  fimple  in  the  laft. 

10.  Oflification  defer ves  to  be  confidered  as  a 
particular  function,  on  account  of  the  impor- 
tant part  which  it  a6ts  in  the  phenomena  of  life  ; 
the  formation  of  the  bones  in  the  firft  periods 
of  the  life  of  animals  has  a great  influence  upon 
their  exiftence  and  their  flrength.  Though 
this  is  really  nothing  more  than  a fecretion 
of  offeous  and  folid  i fiable  mattet,  in  the  gelatin- 
ous organ,  which  forms  the  bafe  of  the  bones, 
this  fecretion  is  fo  general,  it  holds  fuch  an  im- 
portant place  in  the  animal  economy,  that  it 
ought  to  be  confidered  and  ftudied  in  particular. 
The  bones,  after  having  been  membranous  in 
the  firft  formation  of  animals,  becomes  folidi- 
fied  at  their  centre  and  in  divergent  rays  in  the 
flat  bones  ; iu  three  points,  at  their  middle 
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rmcl  their  two  extremities,  in  the  long  bones  ; 
in  the  latter  the  bones  remain  for  fome  time  le- 
parated  from  the  body  of  the  bone  under  the 
name  of  epiphyfes  ; they  do  not  glue  them- 
felves  together  till  about  a ilxth  of  the  period 
of  life  has  elapfed.  Towards  the  period  of  old 
age,  the  bones  become  more  brittle,  becaufe 
the  proportion  of  the  folid  fait  increafes  in 
them.  Thefe  organs,  the  totality  of  which  con- 
ftitutes  the  fkeleton,  do  more  than  give  form, 
extent,  and  fupport  to  the  different  parts  of  the 
body  of  animals.  They  are  alfo  levers  mov- 
able upon  each  other,  which  caufe  thefe  parts  to 
allume  various  filiations  with  relpect  to  one 
another,  which  favour  locomotion,  which  ferve 
for  the  execution  of  all  the  motions  and  the 
aCtion  depending  thereon.  We  might  there- 
fore refer  offffication  in  this  point  of  view  to 
the  clafs  of  functions,  which  ellablifh  a com- 
munication between  the  animals,  and  the  bodies 
which  furround  them. 

IT  Irritability  is  one  of  the  animal  func- 
tions winch  preient  the  molt  wonderful  cir- 
cum fiances  and  phenomena  difficult  to  be 
comprehended.  This  name  is  given  to  the  liv- 
ing power  by  which  the  middles  or  the  organs, 
which  farm  the  flefli  of  animals,  contract  them- 
felves,  change  their  dimenfions,  approach  and 
move  the  bones  one  upon  the  other.  Their 
contraction  or  the  diminution  of  their  length, 
and  their  dilatation  in  breadth  and  depth,  their 
change  of  dimenfion  in  general,  are  effected  by 
the  aid  of  a ftimulus,  which  is  directed  by  the 
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will,  and  which  feems  to  proceed  from  the  fo- 
cus of  the  central  fenfibility;  they  are  executed 
by  a motion,  the  caufe  of  which  is  not  known. 
We  know  that  the  concurrence  of  the  veffels 
and  nerves  is  neceffary,  in  order  that  it  may 
take  place  in  the  animals  in  which  the  laft- 
mentioned  organs  are  found.  It  is  alfo  known 
that  by  eftablifliing  between  the  nerves  and  the 
mufcles  a communication  with  the  aid  of  two 
different  metals  in  contadt  with  each  othei, 
caufe  this  motion  to  be  produced  at  will,  and 
this  important  phenomenon  bears  the  name  of 
Galvanifm,  becaufe  it  was  difcovered  by  Gal- 
vani,  an  Italian  pbyfician.  Finally,  all  the 
experiments  have  fhown  that  this  function, 
which  exifts  in  all  animals,  is  very  energetic 
even  in  thofe  whofe  flcfli  is  white,  ana  down  to 
the  Zoophytes,  in  which  neither  brain  nor  nerves 
have  been  difcovered.  A puncture,  a bright  light, 
or  a cauftic;  excite  contraction  when  tney  are 
placed  in  contact  with  the  mufcles.  It  is  to 
this  grand  property  of  the  flelhy  fibres  that  all 
the  motions  of  animals  are  to  be  attnbuted, 
from  that  of  the  heart  which  ads  inceffantly  and 
without  their  participation,  to  that  of  the 
fmalleft  of  their  mufcles,  which  they  caufe  to 

a 61  at  will. 

12.  The  exterior  fenfibility  comprehends  all 
the  fenfes  placed  in  different  regions  of  the  bodies 
of  animals,  but  more  particularly  in  that  of  the 
face,  where  they  are  alinoft  all  united  in  a line 
very  near  to  the  brain.  The  ftudy  of  this  func- 
tion, which  prefents  the  organs  and  the  fenfa- 
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lions  of  the  fight,  the  fmell,  the  tafte,  hearing,, 
and  touch,  is  of  ail  the  parts  of  phyfiology, 
that  which  prefents  to  the  obferver  the  greateft 
number  of  remarkable  fa6ts,  and  the  moft  va- 
rieties in  the  ftruéhire  and  relative  extent  of 
each  of  the  fenfations  in  the  different  claffes  of 
animals.  Thefe  fenfations  are  in  general  per- 
ceived by  the  nervous  extremities  fpread  out  in 
a tranfpareut  jelly  at  the  bottom  of  the  eye, 
into  fhort  and  pulpy  filaments  in  the  internal 
ear,  into  flat  and  long  filaments  in  the  noftrils. 
into  projecting  papillæ  upon  the  tongue,  and  into* 
foft  and  extremely  numerous  tubercles  under 
the  fie  in.  The  impreffion  made  by  light,  by 
founds,  by  fmells,  taltes,  furfaces,  is  tranfmitted 
to  the  focus  of  central  fenfibility  by  the  nerves 
which  propagate  it  to  this  focus,  which  is  called 
the  Jen  for  ium  commune • The  fen  ti  ment  of  plea- 
fare  or  pain,  which  follows  this  tranfmiifion, 
and  the  companion  of  thefe  different,  fuccef 
five,  multiplied,  modified  fenfations,  gives  rife 
to  the  ideas  and,  produces  all  the  voluntary  mo- 
tions  deftined  for  the  fupport  of  the  life  of  the 
animal,  by  furnifhiug  it  with  the  means  of  re- 
moving or  avoiding  that  which  is  pernicious, 
and  approaching  or  leizing  that  which  is  bene- 
ficial to  it.  None  of  the  animals  have,  in  the 
number  and  the  relations  of  their  fenfes,  and 
confequeiitly  in  that  of  their  fenfations,  the 
fame  harmony  and  proportion  which  conftitutç 
the  perfe&ionable  character  of  the  human  fpe~ 
«ies» 
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13.  Generation,  the  molt  incomprenenfiole 
and  the  moft  hidden  of  the  functions  of  the 
body  of  animals,  by  perpetuating  thefe  beings, 
carries  into  thefe  individuals  which  all  proceed 
from  the  fame  ftock,  a refemblance  of  form,  of 
ftrudiure,  and  of  properties  which  rigoroully 
determine  the  fpecies.  In  this  function  we 
fcarcely  know  the  organs  by  which  it  is  accom- 
pli died,  and  the  refult  of  their  mutual  act  ion  ; 
even  the  mode  of  their  exercife,  the  caufe  of 
their  effects,  the  mechanifm  of  fecundation,  are 
covered  with  a veil  the  moft  obfeure  and  impe- 
netrable to  man.  Anatomy  and  phyliology  have 
never th el efs  made  numerous  and  impoitant 
difeoveries,  and  eftablilhed  fome  general  tiuths 
concerning  this  myftery.  They  have  ffiown 
that  all  the  animals  which  exiff  have  formed 
an  integrant  part  of  animals  fimilar  to  thofe 
from  which  they  have  been  leparated  ; that  this 
feparation,  this  detachment  ot  animals  from 
their  parents  is  effected  in  lèverai  different  ways , 
that  in  the  animals  the  moft  fimple  and  the  leaft 
complicated  in  their  ftrudture,  there  are  formed, 
as  in  the  vegetables,  buds  filled  with  fmall  ani- 
mals fimilar  to  thofe  from  which  they  proceed, 
and  which  detach  themfelves  at  a certain  pe- 
riod of  growth,  or  that  a fragment  of  their 
fubftance  feparated  from  a firft  adult  individual, 
forms  an  animal  intirely  fimilar  to  this,  like 
the  Hips  in  plants;  that  in  others,  and  thofe 
are  the  moft  numerous,  the  concurrence  of  two 
organs,  the  one  under  the  name  of  ovarium, 
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containing  the  animal  "ready  formed,  but  not 
animated  and  living,  which  is  the  feminine  or» 
gan  ; the  other  containing  a liquid  capable  of 
exciting  by  the  high  tell  contaéf  the  motion 
of  life  in  this  embryo,  which  is  the  male  organ  ; 
that  thofe  two  organs  neceffary  for  the  fecunda- 
tion and  re-produ6tion,  are  fometimes  united  in 
one  and  the  fame  individual  in  fuch  a manner 
as  to  render  it  either  fuihcient  for  itfelf,  or 
to  admit  of  a double  production  in  each  indi- 
vidual, which  then  is  androgynous  ; that  molt; 
commonly  the  two  organs  are  feparated  in  two 
individuals  of  the  fame  fpecies,  which  is  termed 
feæ,  and  that  they  require,  for  the  purpofe  of 
fecundation,  their  union  or  copulation  ; that 
this  union  of  the  two  fexes  is  folicited  by  an 
imperious  want,  b}f  an  appetite  more  or  lefs 
violent,  which  has  its  period  in  every  year  ; 
that  this  appetite  does  not  fhow  itfelf  thus  ex- 
cept with  the  power  of  fatisfying  it,  and  of  en*® 
gendering  when  the  growth  of  the  animal  is 
completed,  or  when  the  animal  is  perfect  ; that 
it  appears  to  arife  from  an  excefs  of  n ou  ri  fil- 
ment, of  which  the  organs,  which  no  longer 
grow,  are  no  longer  in  want  ; that  on  this  ac« 
count  it  becomes  more  powerful,  much  more 
frequent,  and  has  no  longer  any  regular  period 
when  the  animals  are  furniflied  with  a very 
abundant  and  very  fucculent  nutriment  ; that 
when  the  aCi  of  fecundation  has  been  performed, 
the  embryo  animated  by  the  fpermatic  liquor 
grows,  either  in  the  womb  of  the  female,  or 
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out  of  it  ; that  after  a certain  determined  time 
it  comes  out  of  it,  inclofed  in  a iliell  01  mem- 
brane in  the  form  of  an  egg,  and  that  it  now 
requires  only  à certain  temperature  in  oidei  to 
be  hatched,  as  in  the  oviparous  animals  ; that 
in  the  fame  manner,  in  the  viviparous  animals, 
the  embryo,  having  become  a fetus  by  fecunda- 
tion, is  developed  in  a given  time,  lives  in  the 
womb  of  its  mother  immerfed  in  a liquid,  and 
inclofed  in  different  coverings,  and  that  it 
leaves  the  womb  when  it  has  acquired  a certain 
growth  ; that  when  it  has  once  leit  the  egg  01 
the  womb,  the  young  animal,  in  the  fir  ft  claftes 
of  animals,  ftill  retains  for  fome  time  a particu- 
lar ftru6lure  in  the  organs  of  tefpi  ration  and  cir- 
culation, but  gradually  lofes  this  difference,  in 
proportion  as  it  refpires  and  nourifhes  itfelf  af- 
ter the  manner  of  its  parents  ; and  that  finally 
at  the  end  of  its  growth,  its  being  is  completed 
and  perfected  to  the  period  when  the  neceffity 
of  producing  its  like,  of  communicating  the 
excels  of  life  which  it  enjoys  in  all  its  ple- 
nitude, is  felt  with  the  laft  development  of  its 
organs. 


Article 
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Of  the  SucceJJion  and  of  the  Hflory  of  the 
Difcoveries  in  Animal  Chemiftry . 

1.  HOWEVER  rapid  the  fketch  of  the  {frac- 
ture, and  of  the  functions  of  animals,  com  pre- 
hen  (led  in  the  preceding  articles,  may  be,  yet  it 
is  fulficient  to  fhow  the  difference  which  exifts 
between  them  and  the  vegetables  ; and  though 
intended  only  to  ferve  as  an  introduction  to  the 
examination  of  their  chemical  properties,  it  is 
alfo  fufficient  to  fhow,  that,  notwithstanding 
the  difference  which  fubfifts  between  thefe  two 
claffes  of  beings,  there  neverthelefs  exift  be* 
tween  them  a greater  number  of  relations  and 
analogies  than  are  remarked  between  the  plants 
and  the  minerals.  In  the  inveftigation  of  the 
real  differences  which  feparate  thefe  two  orders 
of  organized  beings,  the  labours  of  chemifts 
have  not  been  fewer  than  thofe  of  the  anato- 
mifts,  and  if  the  fuccefs  of  their  experiments 
lias  been  inferior  to  that  of  the  defcription  and 
knowledge  of  their  organs,  modern  chemiltry 
has  fupplied  this  deficiency,  which  depended 
only  upon  the  irn perfection  and  the  inaccuracy 
of  the  means  and  inftruments  which  the  has 
poffeffed  only  for  fome  years  palt.  It  will 
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be  an  inquiry,  no  lefs  curious  than  ufeful,  how 
this  fcience  has  arrived  at  the  point  of  perfec- 
tion which  it  has  now  attained  in  this  kind  ot- 
an  a ly  fis,  through  what  ftages  it  has  paffed,  and 
what  may  ftili  be  expected  from  it,  from  the 
light  which  it  has  already  throvm  upon  animal 
phyfics, 

2.  The  ancient  chemifts,  occupied  in  the 
fearch  of  imaginary  properties,  in  mod  of  the 
natural  productions,  either  for  the  chimera  of 
the  opus  magnum,  or  for  the  treatment  of  dif- 
eafes,  have  given  nothing  but  erroneous  notions 
concerning  the  animal  matter.  Their  decom- 
pofition  by  fire  wras  the  only  method  which 
they  followed,  and  the  fource  of  thefe  errors. 
Nothing  ufeful  is  to  be  found  before  the  mid- 
dle of  the  feventeenth  century.  Few  chemifts 
even  occupied  themfelves  with  them,  either  on 
account  of  the  difagreeablenefs  and  fetidity  of 
this  analyfis,  or  on  account  of  its  difficulty, 
or  laftly  on  account  of  the  fum  of  collective 
knowledge  which  it  required,  and  the  few 
chemifts  whom  it  interefted,  in  times  when 
all  were  zealoufiy  engaged  in  the  examination 

of  the  minerals.  I divide  the  hiftorv  of  animal 

%/ 

ehemiftry  into  eight  epochas,  each  marked  by 
feme  great  difeovery  which  characterizes  it, 
more  than  by  the  time  in  which  each  of  them 
can  be  fixed. 

3.  The  fir  ft  epocha,  which  dates  from  the 
middle  of  the  feventeenth  to  the  beginning;  of 
the  eighteenth  century r is  remarkable  by  a.  kind 
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of  invafion  which  chemiflry  made  into  medi- 
' cine,  by  introducing  into  it  its  ridiculous 
theory  of  the  acids  and  alkalis.  It  fucceeded 
the  chimeras  of  the  panaceas,  the  elixirs  of  life, 
and  potable  gold,  which  the  alchemy  of  the 
adepts  had  before  introduced  into  the  pradtice 
of  the  art,  which  at  leail  was  corrected  by  the 
beneficial  acquisition  of  the  mercurial  and  an- 
timonial remedies,  of  opium,  &c.  Tachenius* 
"Willis,  VieufTens,  Sylvius,  were  the  moft  ce- 
lebrated propagators  of  chemical  medicine, 
founded  upon  the  acids  and  alkalis.  The  func- 
tions of  animals,  according  to  them,  were  per- 
formed by  efferveleences  and  fermentations  ; 
die  acid  and  the  alkaline  humours  mixed  and 
contended  together;  maladies  arofe  from  the 
excefs  of  the  one  or  the  other,  and  the  thera- 
putic  art  combated  them  with  remedies  of  a 
contrary  nature.  The  art  of  healing  was  for 
lome  time  infedted  with  this  error,  which  was 

deftroyed  only  by  the  rife  of  experimental  phi- 
lo fop  h y . 

4.  I attach  the  fécond  epoeha  to  the  efforts 
which  fome  great  phyficia'ns,  equally  illuftrious 
by  their  knowledge  of  chemiftry,  were  obliged 
to  make  in  order  to  deftroy  the  abfurd  and  per- 
nicious afcendancy  which  the  theory  of  the 
acids  and  alkalis  had  affumed  in  the  art  of 
healing.  After  the  firft  fuccefles  of  experi- 
mental  phdolophy  ; after  the  great  revolution 
effedfed  in  the  fciences  by  a Bacon,  a Newton, 
and  a Boyle,  Stahl  and  Boerhaave  occupied 
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themfelves  with  liberating  medicine  from  the 
errors  which  hypothetical  chemiftry  had  intro- 
duced into  it.  They  were  obliged  even  to  rate 
its  ufe  in  the  art  of  healing  almoft  as  an  abso- 
lute nullity,  in  order  to  combat  the  predominant 
theory;  they  appeared  almoft  to  delpife  the  im- 
portant labours  and  ftrft  outlines  of  Mayov, 
Boyle,  and  Hales,  who  had  borrowed  from  che- 
miftry new  means  for  advancing  animal  philo- 
fophy,  in  order  to  repel  the  noxious  invaftons 
'which  it  had  made  in  the  healing  art.  Their 
great  influence  upon  thofe  who  taught,  ftudied, 
and  praciifed  medicine,  had  all  the  fuccefs 
which  they  aimed  at  ; and  it  was  believed  that 
chemiftry  could  have  no  other  ufe  in  medicine 
than  that  of  furnifhing  new  remedies,  or  im- 
proved modes  of  preparing  them.  This  fé- 
cond epocha  dates  from  the  commencement  of 
the  eighteenth  century  to  nearly  a third  of  its 
duration.  The  theory  of  the  acids  and  alkalis 
was  overturned  and  foon  forgotten. 

5.  The  third  epocha  in  the  lnftory  of  animal 
chemiftry,  dates  from  the  moment  when  the 
operation  of  the  phofphorus  of  urine,  found  ac- 
cidentally in  1677  by  Brandt,  difcovered  fome 
years  afterwards  by  Kunckel,  prepared  for  a 
long  time  exclusively  in  the  laboratory  of 
Godfrey  Hanckwitz,  at  London,  for  all  Europe, 
was  taught  at  Paris  by  a foreigner,  and  de- 
fcribed  in  1737  by  Hellot,  in  the  Memoirs  of 
the  Academy  of  Sciences.  This  procefs,  though 

tedious,  difficult,  expenfivc,  and  difgufting, 

wai 
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was  the  fignal  of  the  revival  of  animal  chemif- 
try,  which  then  was  almoft  inti  rely  neglected. 
Chemifts  began  zeal  on  fly  to  labour  upon  urine® 
Margraff  found  that  the  microcofmic  ox  fu Jib  le 
fait,  the  phofphate  of  ammonia,  was  the  fource 
of  its  phofphorus  ; that  it  did  not  proceed  from 
marine  fait,  as  Stahl  had  afferted  ; he  gave  an 
excellent  procefs  for  preparing  it,  by  means 
of  the  muriate  of  lead,  added  to  the  extract  of 
urine,  and  which  ferving  to  decompofe,  without 
his  knowing  it,  the  phofphate  of  foda,  greatly 
Augmented  the  quantity  of  phofphorus  ob- 
tained : he  even  found,  if  not  the  real  differ- 
ence of  thefe  two  faits,  yet  at  lead  that  there  were 
two  different  ones  in  urine.  Pott,  in  1740 
Haupt  and  Scheffer,  in  1753,  alfo  defcribecl  the 
properties  of  the,  fu Able  faits  or  phofpbates  ; 
Haupt  even  diftinguiflied  the  phofphate  of  foda 
by  the  name  of  pearled  fait , Rouelle  the  elder, 
who  commenced  his  leétures  at  Paris  about  this 
period,  not  only  Proceeded  in  making  phofpho- 
rus for  feveral  fucceffive  years,  but  began  to 
multiply  his  refearches  and  his  products  upon 
the  animal  matters.  In  glancing  over  the  pro- 
cédés of  his  courfe  of  lectures,  publifhed  in 
j 762,  we  And  that  he  had  can  fed  this  depart- 
ment of  knowledge  to  make  much  greater  pro- 
g refs,  than  it  pjrefcnts  in  the  works  of  his  pre- 
deceffors,  efpecjally  in  thole  of  Boerhaave, 

67  The  fourth  epocha  in  this  department  of 
chemiftry,  ftili  fo  new  and  fo  little  cultivated, 
is  pretty  accurately  fixed  by  the  labours  of 

Rouelle 
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Rouelle  the  younger.  Educated  for  a long 
time  in  the  fchool  of  his  brother,  polfeffed  ot 
the  notions  of  this  learned  chemift,  aecuftomed 
efpecially  by  long  practical  ftndies,  to  make 
more  exact  and  more  precife  analyfes  than  had 
been  made  before,  diftinguifhed  am  on  g ft  all  the 
chemifts  of  his  time,  by  his  great  and  valuable 
fkill  in  diftingui tiling  bodies,  and  feparating 
them  ably  from  each  other;  he  particularly  oc- 
cupied himfeif  with  animal  chemittry,  for  which 
he  feemed  to  have  acquired  a peculiar  predi- 
lection. He  publifhcd  fiicceffively  in  the  Jour- 
nal of  Medicine  of  Paris,  from  the  year  1773 
to  1777,  numerous  and  new  inquiries  concern- 
ing the  faits  of  the  blood,  the  water  of  hydro- 
pic patients,  the  human  urine,  the  urine  of  the 
cow  and  the  horfe,  compared  with  each  other, 
concerning  the  fugar  of  milk,  concerning  the 
blood,  concerning  the  fufible  faits,  and  concern- 
ing: the  urine  of  the  camel.  He  confirmed  the 
difcovery,  made  in  Italy  by  Menghini,  of  the 
prefence  of  iron  in  the  blood.  All  his  analyfes, 
defcribed  with  ability  and  fnnplicity,  given 
without  forced  applications  to  medicine,  pre~ 
fented  new  truths,  which  diffufed  a light  over 
feveral  points  of  animal  philofophy.  The  phy- 
ficians  availed  themfelves  of  them,  as  well  as  of 
thofe  of  Citizen  Cadet  upon  the  bile,  which  he 
proved  to  be  a foap,  in  the  year  ! 766.  Buc~ 
quet  advanced  a little  further  in  the  art  of  ana- 
ly fin  g the  blood.  Poulletier  de  la  Salle  an- 
nounced fome  new  fadts  concerning  a concrete 

and 
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and  cryflalline  fubftance  contained  in  biliary 
calculi.  The  wife  and  refer ved  progrefs  of  all 
thefe  labours,  recalled  the  mind  to  the  ad  van-» 
tao-eous  ufe  of  animal  chemiftry,  and  the  aid 
which  it  offered  to  the  art  of  healing.  Succefl- 
ful  refearches  were  then  made  into  the  charac- 
iereftic  differences  between  the  chemical  pro- 
perties of  animal  and  vegetable  fubftances. 
Several  animal  acids  were  difcovered  ; and  the 
prefence  of  the  phofphoric  acid  in  feveral  of  the 
animal  humours  was  afeertained.  In  a word, 
chenhfts  became  infpired  with  new  courage, 
and  this  kind  of  analyfes  affumed  a luftre  which 
it  had  never  exhibited  before. 

7.  The  fifth  epocha  which  I diftinguifh,  is 
remarkable  for  three  extremely  ftriking  aifeo- 
veries  relative  to  the  animal  analyfes,  made  in 
Sweden  during  the  fame  time  that  belongs  to 
the  preceding,  but  known  fomewhat  later  in 
France.  In  117%  Scheele,  a Swedifh  apothe- 
cary,  and  Gahn,  doctor  of  medic  Î 11  € in  the  fame 
country,  difcovered  the  phofphoric  acid  in  the 
bones  of  animals,  the  folid  matter  of  which 
they  afeertained  to  be  phofphate  of  lime,  and 
defer i bed  means  for  feparating  from  them  thefe 
fubftances,  which  till  then  they  had  not  even 
been  fufpected  to  contain.  Rouelle  the  young- 
er, Nicolas  de  Nancy,  Rerniard,  Poulletier  de  la 
Salle,  and  Macquet,  confirmed  this  difeovery, 
and  added  feveral  important  fa  els,  with  regard 
to  the  comparative  nature  of  the  bones  of  dif- 
ferent animals,  and  the  procefs  of  their  analyfis. 

This 
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This  fait  has  been  found  amongft  the  foffils, 
and  afterwards  the  chryfolite  was  di  {covered 
to  be  compofed  of  it.  Schcele  announced,  - 
in  1 776,  that  the  fame  fait,  the  bale  ot 
the  bones,  exifted  in  the  human  urine  with 
an  excefs  of  phofphoric  acid ‘which  rendered 
it  foluble.  In  the  fame  year,  and  in  the  fame 
Memoir,  the  Swedifh  chemift  d-ifcovered  a par- 
ticular acid  in  the  calculi  of  the  human  blad- 
der. It  was  then,  that  by  comparing  thefe 
three  capital  difcoveries  with  feverai  facts 
of  phyfiology  and  pathology,  it  became  ge- 
nerally acknowledged  that  chemiftry,  treated 
in  this  manner,  might  be  applied  with  great 
utility  to  the  art  of  healing,  and  that  fo  far 
from  there  being  any  reafon  to  apprehend  the 
errors  which  had  already  endangered  its  fate, 
on  the  contrary,  its  important  applications 
could  no  longer  be  difpenfed  with. 

8.  At  the  fame  time  nearly,  and  confound- 
ing itfelf  with  the  preceding,  though  deferving 
to  be  diftinguifhed  by  its  object  and  its  views, ~ 
is  placed  a fixth  epocha,  not  lefs  important 
than  any  of  thofe  that  have  been  indicated. 
It  is  con fli tuted  by  the  firft  data  which  the 
pneumatic  doctrine,  ftill  in  its  infancy,  afforded 
to  the  chemiftry  of  animal  matters.  La  voider, 
while  operating  in  the  year  1774,  upon  the 
analylis  of  the  air,  afcertained  with  precifion 
the  ancient,  but  vague  comparifon  which  had 
been  made  between  the  refpiration  of  animals 
and  combuftion,  and  found  that  it  altered  the 

air 
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air  after  the  manner  of  charcoal.  Condorcet 
then  gave  the  name  of  vital  air  to  the  refpira- 
ble  part  of  the  air.  Crawford  found  in  respi- 
ration, and  in  the  air,  which  is  fubfervient  to 
it,  the  fource  of  the  animal  heat.  Carininati 
difcovered  that  the  mephitis,  in  rendering  ani- 
mals infenfible,  deftroyed  the  irritability  of  the 
heart  and  of  the  mufcles.  Lavoifier  was  fuc- 
ceffively  led  to  ftudy,  with  Citizen  Seguin 
whom  he  took  as  the  affociate  of  his  researches, 
the  phenomena  and  the  influence  of  t ran fpi ra- 
tion, and  to  afcertain  that  a great  analogy  fub- 
fifted  between  this  function  and  refpiratiom 
Citizen  Spallanzani  at  the  fame  time  made  a 
kind  of  living  analyfis  of  the  gaftric  juice,  and 
confirmed  its  diffolvent  quality,  which  had  been 
already  proved  in  1743  and  1744  by  the  inge- 
nious Reaumur  ; he  alfo  difcovered  in  it  a ftrong 
antifeptic  power.  This  new  career,  which,  it 
is  evident,  deferves  to  form  an  epocha  in  the 
hiftory  of  animal  chemiftry,  has  not  fmce  been 
interrupted.  It  has  diffufed  the  cleared  light 
over  the  phyfical  nature  of  animals,  and  proved 
that  phenomena,  which  are  truely  chemical  and 
appreciable,  take  place  in  the  exercife  of  their 
functions.  It  is  in  feme  meafure  a living  chemif- 
try, which  Mayow  had  a glimpfe  more  than  a 
century  ago,  which  was  purfued  in  fome  points 
by  Kales  at  the  beginning  of  the  eighteenth, 
and  relumed  in  our  time  by  its  relations  equally 
effential  and  immediate  with  the  principal  phe- 
nomena 


ANIMAL  CHEMISTRY. 

nomena  of  the  pneumatic  doctrine  which  hand 
In  fo  natural  a connection  with  it. 

9 . The  feventh  epocha,  which  is  ft  ill  more 
important  than  the  preceding,  on  account  of 
the  greater  number  of  objects  difcovered,  or  at 
leaft  illuftrated,  which  it  includes,  and  the 
generality  which  it  embraces,  relates  intirely 
to  the  relearches  of  Citizen  Berthollet.  This 
il  lu  fir  ions  chemift,  after  having  embraced,  in 
the  year  1784,  upon  the  difeovery  of  the  com- 
pofition  of  water,  for  which  wre  are  indebted  to 
Lavoifier  and  Citizen  Monge,  the  pneumatic 
theory  which  appeared  to  him  to  be  confirmed 
by  this  difeovery,  advanced  animal  chemiftry 
a new  ftep  forwards,  by  fixing  the  nature  of 
ammonia  which  Scheele  had  only  fufpedled, 
and  by  difeovering  in  animal  fubftances  a 
large  quantity  of  azote.  Ammonia  being  de- 
cifively  afeertained  to  be  a compound  of  five 
parts  of  azote  and  one  of  hidrogen.  Citizen 
Berthollet  fhowed  how  it  was  formed  fo  often 
by  the  action  of  fire,  by  putrefaction,  &c.  in 
animal  fubftances  fo  highly  charged  with  azote. 
He  proved,  moreover,  that  the  prefence  of  the 
phofphates,  and  the  abundance  of  hidrogen 
amongft  their  principles,  contributed  greatly 
to  th  is  difference.  There  is  efpecially  in  this 
new  fet  of  data,  which  we  owe  to  the  French 
chemift  of  whom  I fpeak,  and  in  the  epocha 
which  I confiderthem  to  conftitute,  a character 
by  which  it  fenlibly  differs  from  the  preceding 
epochas  ; namely,  that  this  feventh  epocha  pre- 
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Cents  a more  general  and  more  complete  totality 
and  refultthan  the  others  ; that  it  refers  not  mere- 
ly to  a (ingle  fubftance  or  to  feveral  animal fub- 
ftanees  in  particular,  but  to  all  thefe  fubftances 
at  once;  that  this  inveftigation  having  afforded 
a knowledge  of  the  whole  mafs  of  animal  com- 
pounds, thofe  which  have  followed  it  have  ac- 
quired a certainty,  precision,  and  (lability,  which 
they  could  not  have  had  without  it,  as  will  be 
proved  bv  the  exp  oft  ion  of  the  eighth  and  lad 
epocha  of  this  hiftorical  (ketch. 

10.  This  eighth  and  laft  epocha  comprehends 
the  combination  of  the  labours  already  indi- 
cated in  the  feventh,  and  the  application,  (ince 
become  more  immediate  and  more  eafy,  of  the 
analyfes  to  the  phyfieal  Philofophy  of  animals, 
with  the  uninterrupted  luccefs  of  thefe  appli- 
cations, and  the  real  exiftence  of  a new  career, 
proper  for  explaining  the  moft  obfcure  pheno- 
mena of  this  philofophy,  provided  it  be  con- 
fiai! tly  pur  filed.  It  is  efpeci  ally  from  1777  and 
1788  that  this  epocha  ought  to  be  dated,  and 
it  extends  to  the  prefen t moment.  We  fmd  in 
it  new  and  valuable  anaivfes  of  milk  and  blood 
bv  Citizens  Deveux  and  Parmentier,  of  the 
fynovia  and  of  the  humour  of  v.eficatories 
by  Citizen  Margueron,  of  the  liver  of  cartila- 
ginous ftfhes  by  Citizen  Vauquelin,  of  the 
human  fperm  by  the  fame  chemift,  of  the  fall  va 
by  Mr.  Siebold  ; the  difcovery  of  a new  animal 
acid,  formed  by  diftillation,  and  called  zoonic 
acid  by  Citizen  Berthollet.  I,  in  particular, 

have 
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have  not  ceafed,  in  tins  lait  epocha,  to  con- 
tinue, availing  myfelt  of  all  the  new  means 
afforded  by  the  pneumatic  chemiftry,  the  feries 
of  researches  which  I long  ago  commenced 
upon  almoft  all  the  animal  fubftances,  for  the 
moft  part  with  the  affi fiance  ot  my  friend  and 
pupil  Citizen  Vauquelin  ; I have  publilhed  a 
great  number  conjointly  with  him  ; and  fome  of 
them  are  peculiar  to  myfelfl  A rapid  enumera- 
tion will  be  Sufficient  to  arrord  an  idea  of  them  , 
the  converfion  of  bodies  buried  in  the  earth  into 
a fatty  matter,  combined  at  fir  ft  with  ammonia, 
the  refemblance  of  this  fatty  matter  with  fpei- 
inaceti,  and  with  the  lainellated  and  concrete 
part  of  biliary  calculi  ; its  generality  or  its 
abundance  m moft  animal  fubftances,  wbich 
has  induced  me  to  confider  it  as  one  of  then 
mod  confiant  products,  and  to  defignate  it  by 
the  name  of  adipocire  ; the  proportion  of  azotic 
gas  difengaged  by  the  nitric  acid  from  different 
animal  fubftances  compared;  the  exiftence  of 
this  gas  in  the  air-bladders  of  carps;  the  pre- 
fence" of  gelatin  and  fometimes  of  bile  in  the 
blood  ; the  concrefcibility  of  the  albumen,  ow- 
ing to  the  fixation  of  oxigen,  and  the  varieties 
of  this  humour,  dependant  upon  the  proportion 
of  this  principle  ; the  prefence  of  the  phof- 
phates,  and  efpecially  of  that  of  lime  in  many 
of  the  animal  liquids,  in  which  it  was  not 
known  before,  particularly  in  milk  ; the  abfence 
of  phofphoric  acid  in  the  urine  of  infants;  the 
calcareous  benzoate  which  fupplies  the*place  of 

the 
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the  phofphate  of  lime  in  that  of  the  herbivorous 
mammalia;  the  analyfis  of  the  tears  and  of  the 
nafal  mucus  ; their  catarrhal  thickening  by  the 
oxigenated  muriatic  acid  ; the  analyfis  of  the 
inteftinal  calculi  of  horfes,  fmce  confirmed  by 
Citizen  Bartholdi  of  Colmar;  that  of  the  renal 
and  vefical  calculi  formed  by  the  carbonate  of 
lime,  which  admits  of  the  lighted  and  weakeft 
acids  as  lithontriptics  ; the  horns,  the  hair,  the 
tranfpi ration  of  thefe  animals,  containing  and 
evacuating  the  phofphate  of  lime  ; the  produc- 
tion of  the  Pruffic  acid  by  the  diftillation  of 
the  human  calculi;  the  fame,  formed  in  the 
treatment  of  all  thefe  animal  matters  by  hot 
nitric  acid  ; the  inftantaneous  formation  of 
ammonia  in  all  thefe  matters  treated  by  the 
cauftic  alkalis  ; that  of  water,  when  they  are 
treated  in  the  cold  by  the  concentrated  fulphuric 
acid;  the  partial  decompofition  of  the  phofphate 
of  lime  by  the  acids,  the  formation  of  the  aci- 
dulous phofphate  of  lime  and  not  the  fiinple 
and  pure  difengagement  of  the  phofphoric  acid  : 
fo  that  by  the  proceffes  hitherto  given,  we  do 
not  by  far  obtain  the  whole  of  the  phofphorus 
contained  in  bones;  a new  analyfis  of  the 
calculi  of  the  human  bladder,  which  has  proved 
the  prefence  of  four  fubftances  which  were 
not  known  to  exift  in  them,  and  which  Angu- 
larly vary  their  nature  ; namely,  of  the  ammo- 
niaco-Riagnefian  phofphate,  of  the  combination 
of  uric  acid  with  ammonia,  of  the  oxalate  of 
lime  in  the  mural  calculi,  and  of  filex,  the 

moft 
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moft  rare  indeed  of  thefe  calculous  matters  ; 
the  appertaining  the  real  fol vents  of  calculi,  and 
tiieir  neceffary  diverfity  according  to  the  nature 
of  thefe  concretions;  a more  profound  exami- 
nation of  the  human  urine,  and  the  difcovery 
of  the  ammoniaco-rnagneftan  phofphate  which 
is  formed  in  it,  as  alfo  of  a particular  matter 
which  gives  to  this  liquid  its  characferiftie  pro- 
perties, and  which  I call  urée  ; the  medicinal 
action  of  the  oxigenated  fubftances,  fo  mucli 
applied  to  fin  ce  by  lèverai  Engliih  Phyficians  ; 
the  preparation  of  fat  furcharged  with  this 
principle,  employed  at  p refen t with  fo  great 
luccefs  by  one  of  my  pupils,  Citizen  Alyon, 
who  has  particularly  followed  up  my  firft  views 
relative  to  this  fubjeét,  and  has  carried  them 
very  far  : fuch  are  the  principal  refearches  in 
which  I have  been  engaged  llnce  the  epocha 
when  my  friend  Berthollet,  by  his  important 
difcoveries,  fixed  the  prog  refs  of  animal  che- 
millry,  which  till  then  had  been  uncertain  and 
wavering. 

11.  Though  this  is  not  the  place  to  {how 
how  all  thefe  labours  and  difcoveries  have  in- 
fluenced the  prpgrefs  of  Animal  Philofophy  and 
the  art  of  healing,  it  will  be  eafily  conceived, 
from  the  fimple  and  precife  fketch  which  I have 
juft  prefented,  how  many  ufeful  applications 
muft  have  been  derived  from  their  refaits,  and 
what  great  advantages  they  promife  to  medi- 
cine. It  is  evident  that  this  is  the  only  manner 
of  determining  the  differences  which  fubfift  be- 
tween 
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tween  the  different  animal  fubftances,  of  ex- 
plaining their  formation,  and  the  alterations  of 
which  they  are  fufceptible;  of  furnifhing  to 
Phyfiology  what  the  molt  minute  anatomy  and 
the  molt  exaét  and  multiplied  obfervation  of 
what  paffes  in  living*  animals  could  never  af- 
ford, as  thefe  two  means  are  fo  foon  exhaufted- 
Moreover,  thefe  firft  data,  already  fo  important 
and  lo  ufeful,  are  the  fruits  of  the  labours  of 
only  a few  men.  Unfortunately,  the  number 
of  labourers  is  very  inconfiderable  in  proportion 
to  the  immenfe  refearches  which  this  part  of 
chemiftry  requires,  and  the  multitude  of  quef- 
tions  to  be  folyed  which  it  prefents.  Scarce  a 
twentieth  part  of  the  chemifts  whom  Europe 
poftefles  direéf  their  views  to  this  object.  What 
will  it  be  when,  having  become  more  univerfally 
diffufed,  more  familiar,  and  preceded  by  all  the 
intereft  which  they  ought  to  infpire,  thefe 
grand  refearches  fliall  he  multiplied;  when  hof- 
pitals  appropriated  to  this  ufeful  inveftigation 
fliall  have  aifumed  the  adfivity  which  their  im- 
portance claims;  when  the  phyficians  fliall  no 
longer  negleâ  their  opportunities  of  analyfmg 
the  morbific  matters,  Sec . 

12.  It  is  then  that  all  the  hitherto  incoherent 
parts  of  the  new  difeoveries  relative  to  animal 
chemiftry  will  be  approximated  and  linked 
together,  by  relations  which  yet  can  only  he 
partly  forefeen  and  fufpeéfed  ; it  is  then  that  a 
monument  will  he  raifed  for  which  we  are  as 
yet  only  collefting  the  firft  materials.  Some 
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perfons,  indeed  have  already  been  too  preci- 
pitate in  making  applications  of  the  modern 
chemiftry  to  the  art  of  healing;  they  have  been 
too  hafty  in  forming  from  them  a medical  fyf* 
tem,  either  of  the  nature  of  difeafes,  or  of  the 
employment  of  remedies.  Whatever  zeal  thefe 
firft  attempts  may  indicate  in  their  authors, 
they  are,  however,  to  be  c enfui ed  for  an  ex- 
aggeration equally  detrimental  to  both  of  thefe 
fciences,  which  they  have  attempted  to  conneét 
together  by  premature  approximations.  Phe^ 
are  not,  as  formerly,  chemifts  properly  fo  called, 
who  have  ventured  upon  this  enterprize;  thefe 
theorifts  are  not  thofe  particularly  to  whom  we 
are  indebted  for  the  moft  connected  inveftiga- 
tions,  the  moft  numerous  experiments,  the  recent 
difeoveries  upon  the  animal  matters,  who  have 
attempted  to  form  a chemical  fyftem  in  medi- 
cine. Rouelle  the  younger  never  propofed 
any  thing  of  this  kind  ; Scheele  has  only  given 
an  account  of  the  particular  facts  which  he 
difeovered  ; Citizen  Berthollet  to  whom  we  owe 
fo  many  arid  fuch  ingenious  labours  in  this  new 
province  of  chemiftry,  has  allowed  himfelf  only 
to  make  fome  particular  applications  of  them  ; 
and  if  I may  be  permitted  ftill  to  quote  myfelf 
here,  after  the  refearehes  relative  to  this  depart- 
ment of  the  fcience,  in  which  I have  been 
inceffantly  engaged  for  nearly  twenty  years 
paft,  I have  never  even  attempted  to  eftabliffi 
a general  theory.  I am  thoroughly  convinced 
that  the  efforts  of  chemiftry  will  hereafter  change 

the. 
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the  afpeét  of  medicine,  that  they  will  produce 
a happy  revolution  in  this  as  well  as  in  all  the 
other  departments  of  phyfics  : but  this  period 
has  not  yet  arrived,  and  too  many  deficiencies 
hill  remain  for  thefe  changes  to  be  admitted, 
I ihall  carefully  colledt,  at  the  end  of  this  fee- 
tion,  fuch  important  applications  as  the  aétuaî 
hate  of  chemiftry  permits  to  be  made  to  ani- 
mal philofophy,  to  which  I fhall  at  the  fame  time 
fubjoin  feveral  new  profpects,  which  naturally 
prefent  themfelves  : but  fo  far  from  forming  a 
complete  fyftem,  it  will  be  feen  that  they  only 
prove  the  necefiity  of  continuing  our  invefti- 
gations  and  not  relinqu idling  a feries  of  in- 
quiries which  will  hereafter  conduct  us  to  the 
defined  end. 


Article  IV. 

Of  the.  General  Re  fuit  s of  t h e M o dern  ' Expert™ 
ments  upon  the  Animal  Compounds . 

1.  THE  labours  of  the  modern  chemifts 
upon  animal  chemiftry  have  not  been  confined 
to  adding  a more  or  lefs  numerous  feries  of  new 
fadts  or  of  infulated  difeoveries  to  thofe  which 
had  been  made  before  them;  they  have  more  ef~ 
pecially  conducted  philofophers  to  general  refults 
îefpecting  the  nature  of  the  animal  compounds. 
Vol.  IX.,  E It 
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It  is  even  in  this  cifcumftance  that  the  real 
difference  between  the  epocha  of  the  pneumatic 
chemiftry  and  thofe  which  haci  preceded  it  con- 
flits. Till  then  the  ancient  chemical  facts  pre- 
fented  neither  a general  coincidence,  noi  data 
that  could  be  applied  to  all  animal  matters  , 
they  formed  truths  unconnected  with  one  ano- 
ther ; they  admitted  of  none  of  theie  approxi- 
mations which  really  conititute  the  fcience,  and 

without  which  it  does  not  exift. 

2,  One  of  the  principal  objects  of  theie 
labours  has  been  to  examine  with  attention  the 
analogy  announced  after  Boerhaave  between 
the  animal  and  the  vegetable  compounds.  They 
have  been  found  to  referable  each  other  in  their 
complication  ; they  have  been  conhdeied  as  fub- 
fiances  which,  having  at  la r IT  been  vegetable, 
have  acquired  in  the  bodies  of  animals,  and  by 
their  vital  powers,  a more  complicated  compo- 
sition. Since  that  time  we  have  been  able  to 
contider  the  organs  of  animals  as  cliemical 
inftruments,  deftined  for  uniting  a greater  num- 
ber of  principles  together  than  the  vegetable 
inftruments;  provided,  however,  that  they  fliould 
aét  upon  compounds  at  leaf!  ternary,  already 
previoufly  formed  in  the  organic  texture  of 
the  plants  ; for  obfervations  eafily  fliow  that 
no  mineral  fubftance  can  be  changed  imme- 
diately into  animal  matter  in  the  bodies  of 
animals. 

3.  In  order  to  eflablifh  this  comparifon, 

which  ought,  however,  to  conduct  us  to  the 

deter- 
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determination  of  their  differences  ; after  having 
reprefented  the  animals  as  formed,  like  the  ve- 
getables, of  immediate  principles,  in  the  enu- 
meration of  which  an  extractive  matter  has 
been  found  in  the  flelh,  &c.  a gelatinous  muci- 
lage in  the  membranes  and  the  bones,  anfwer-* 
ing  to  the  vegetable  gum,  a fugar  of  milk 
anfwering  to  the  fugar  of  plants,  fats  reprefenting 
their  fixed  oils,  retins,  particular  acids,  and  the 
albumen  réfembling  the  gluten  of  flour;  it  was 
very  natural,  immediately  after  the  labours  of 
Rouelle,  that  we  proceeded  to  confider  the  ani- 
mal matters  as  real  immediate  materials  of  veget- 
ables, modified  only  in  feme  of  their  proper- 
ties. 

4.  But  without  entirely  rejecting  every  part  of 
thefe  analogies,  it  was  foon  found  that  they 
ought  not  to  be  admitted  in  too  ftridt  a 
fenfe  ; that  they  exhibit  perhaps  more  dif- 
ferences than  refemblances  between  thefe  two 
claffes  of  bodies  when  compared  with  each  other  ; 
that  none  of  thefe  immediate  materials  could 
be  rigoroufly  judged  to  be  of  the  fame  nature; 
that  the  moie  attentively  they  were  examined, 
the  moie  diftmct  characters  they  were  found  to 
polfefs  * that  thus  the  immediate  materials  of 
vegetables  which  pafs  into  the  bodies  of  animals 
fpeedily  acquire  in  them,  and  by  the  flighted 
exertions  of  the  vital  po wer,  properties  very 
different  from  thofe  which  they  originally 
pofïëffed.  Befides  which,  the  different  fub fiances 
entering  into  the  formation  of  the  body  0f  ani- 
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mais  were  fubjeft,  as  immediate  materials,  to  a 
more  eafy  reparation,  becaufe  they  are  more 
iniulated  from  each  other  and  more  difpofed 
to  feparation,  it  was  aMb  found,  that  Inch  or 
thefe  materials  as  appeared  to  be  the  moil  limi- 
lar  to  fome  one  of  thofe  of  the  vegetable,  never- 
thelefs  differed  from  it  much  more  in  its  in- 
timate nature,  and  confequently  in  the  pheno- 
mena which  is  prefented  in  chemical  experi- 
ments than  had  at  firft  been  imagined. 

5.  The  change  ablenefs  of  the  animal  matters 
already  verified  long  ago,  announced  that  their 
more  complicated  composition*  was  the  principal 
caufe  of  it  we  began  clearly  to  conceive  why 
they  were  lefs  permanent  than  the  vegetable 
fubitances,  why  they  were  decompofed  more 
eafily  and  more  fpeedily,  why  their  changes* 
were  more  rapid,  and  why  they  never  remained  in 
the  fame  ft  ate.  The  number  of  their  primitive 
principles  being  greater,  had  it  been  augmented 
only  by  a fingle  one  more  than  the  three  which- 
have  been  well  afceitained  in  the  vegetable  com- 
pounds, namely  carbon,  hidrogen,  and  oxigen, 

the  Angle  addition  of  azote  to  thefe  three  firft 

eonftituent  elements  of  the  vegetable  alimen- 
tary matter,— an  addition  produced  by  the  phe- 
nomena and  the  powers  of  life,  is  fufticient  to 
enable  modern  chemifts  to  explain  their  change- 
able nefs,  by  calculating  the  multiplicity  of  at- 
tractions to  which  this  number  of  the  principles 
muft  give  rife. 

6 . This, 
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o.  This  lait  notion,  acquired  chiefly  from 
the  difeovery  of  Citizen  Berthollet,  conducted 
me  to  another  not  lefs  general  or  lefs  Important, 
relative  to  the  animal  matter;  namely,  that 
when  deprived  of  the  azote  with  which  its  com» 
pofition  is  complicated,  efpecially  by  the  ac- 
tion of  diluted  nitric  acid,  this  matter  feems 
to  experience  a rétrogradation,  and  to  return  to 
the  ftate  of  vegetable  matter,  fuch  as  it  had 
been  before  it  had  undergone  animalization.  It 
is  thus  that  I ealily  account  for  the  abundant 
converfion  of  the  animal  compound  into  an  acid 
fimilar  to  that  which  is  alfo  produced  by  the 
chemical  art  in  the  vegetable  matters  ; an  acid 
which  it  affords  even  in  greater  abundance  than 
the  materials  of  plants  do,  as  Citizen  Berthol- 
let had  announced  fome  years  after  the  dif- 
eovery of  the  preparation  of  the  acid  of  fugar, 
or  the  oxalic  acid  by  Bergman* 

7.  The  complication  in  the  competition  of 
animal  fubftances,  which  is  the  common  fource 
of  their  differences,  and  at  the  fame  time  of 
analogies  with  vegetable  fubftances,  does  not 
confift  merely  in  the  addition  of  azote  but 
alfo  in  that  of  fulphur  and  of  phofphorus  ; 
thefe  three  combuftible  bodies,  combined  with 
carbon  and  hidrogen,  are  the  common  fource 
of  the  fetid  gafes  diffufed  by  animal  com- 
pounds during  their  decomposition,  by  what- 
ever agent  it  may  be’  effected.  The  tendency 
which  two  of  them  have  to  affume  the  form 
of  gas,  and  that  which  the  three  others  have  to 
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diffolve  together  or  feparately  and  in  v ery  differ- 
ent proportions  in  the  two  former,  are  the  caufes 
of  this  fetor,  which  has  always  been  acknow- 
ledged as  one  of  the  in  oft  marked  enaracteis  of 
the  animal  fubftances. 

8.  We  muft  alfo  reckon  aniongft  the  impor- 
tant refults  afforded  by  modern  chemiftry,  lela- 
tive  to  the  compolition  ot  the  animal  fubftances, 
and  their  general  differences,  the  prefence  ot 
the  phofphates  fo  accurately  eftablifhed  by 
Scheele,  by  Citizen  Berthollet,  and  by  my  own 
inveftigations  concerning  thofe  lubftances.  It 
will  foon  be  feen,  not  only  that  thele  laits  foim 
fometimes  nearly  the  whole  texture  of  feveial 
organs,  that  they  give  a more  or  lets  marked 
charade r to  fome  of  the  liquids  of  animals,  but 
alfo,  that  they  act  an  important  part  in  the  che- 
mical phenomena  which  both  prefen t to  the 
obferver  ; and  that  they  give  rife  to  fome  ot  the 
principal  properties  which  are  difcovered  in 
them  by  analyffs.  In  this  abundance  or  the 
phofphates,  confifts  one  of  the  molt  linking  dif- 
ferences prefented  to  the  chemift  by  the  animal 
compound  compared  with  the  vegetable. 

q,  Lalily,  we  ought  to  refer  to  the  totality 
of  the  modern  difeoveries,  and  to  the  new  ana- 
jyfis  of  animal  matters,— we  ought  to  rank 
amongft  their  moll  valuable  iciults,  the  know- 
led  p*e  which  they  have  afforded  concerning  the 
proportion,  or  the  relation  of  quantity,  between 
the  confti tuent  principles  of  thofe  matters. 
Without  this  knowledge  all  the  reft  would  be 
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barren,  it  is  this  which  fecundates  it  by  render- 
ing it  complete.  It  has  been  found  that 
animal  matters  contain  more  hidrogen  and  lefs 
carbon  than  the  vegetable,  more  fulphur  and 
phofphor  us,  more  phofphates  with  different  bafes 
than  the  vegetable  compounds  ; and  that  the 
converfion  of  the  latter  into  the  ftate  of  animal 
compounds  does  not  confift  merely  in  the  addi- 
tion of  fome  principles  and  the  complication  of 
their  compofttion  confequent  upon  this  addi- 
tion, but  alfo  in  the  change  of  the  proportion 
of  thofe  principles. 

10.  Thus  the  general  refult  of  all  the  various 
labours  upon  the  animal  analysis,  that  which 
includes  all  the  other  particular  refults,  which 
gives  rile  to  them,,  and  which  is  their  common 
fource,  ftiows  that  animal  matters  are  com- 
pounds, at  jeaft  quaternary,  formed  by  the 
union  of  hidrogen,  of  car  lion,  of  azote,  and 
oxigen,  with  which  are  frequently  a fib  dated, 
in  very  variable  proportions,  fulphur,  phofpho- 
rus,  lime,  magnefia,  and  foda.  Thele  com- 
pounds, Ids  carbonated  but  more  hidrogenated 
than  tlie  vegetable  fubftances,  are  brought  to 
the  ftate  of  oxides  by  the  oxigen  they  contain. 
'Hie  proportion  of  hidrogen  in  them  being 
more  con  fide  rah  le,  the  azote  being  very  abun- 
dant, the  phofphorus  and  the  fulphur  frequently 
uniting  in  them  their  particular  attractions, 
there  refult  from  them,  matters  more  or  lefs 
eombuftible,  eafy  to  be  decomposed,  very  al- 
terable, very  fetid  in  moft  of  their  alterations, 

very 
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very  much  inclined  to  affame  the  oily  character, 
and  to  farniih  ammonia.  Thefc  are  the  truths 
well  eftabliihed  by  the  new  difcoveries  ; and  all 
that  will  follow  this  general  expofition  in  the 
prefent  fection  will  be  only  a development  or 
application  of  thefe  doctrines. 
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SECOND  ORDER  OF  FACTS. 

Of  the  Chemical  Properties  or  Chara&ers  oj 
Animal  Subfiances  in  General . 

Article  L 

Of  the  General  Gonfi deration  of  this  Order  of 

Facts. 

1.  IT  is  not  iufficient  to  have  enunciated  in 
the  preceding  article  the  general  nature  of  the 
animal  compounds  : to  know  what  they  are 
formed  of  in  général,  gives  indeed  a notion  of 
their  difference  from  vegetables,  and  of  their 
particular  mode  of  exiftence  ; but  this  notion 
can  only  be  confidered  as  an  introduélion  to 
their  chemical  hiftory,  or  as  a fir  ft  means  of  arriv- 
ing at  the  expofition  of  the  latter.  It  conducts  us 
to  it  without  being  able  to  fupply  its  want  ; it 
may  precede  it,  but  it  cannot  be  fubftituted  in 
its  place.  When  once  well  conceived,  it  leads  to 
the  underftanding  of  the  real  chemical  proper- 
ties of  animal  matters;  but  alone  it  will  never 
conftitute  them  ; it  muff  even  demand  that 
we  ffiould  pafs  from  the  general  confideration  of 
this  compofition  to  the  exhibition  of  the  pro« 
perties  of  the  animal  matters, 

2,  In 
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£.  In  fact,  when  we  know  the  nature  of  the 
principles  which  enter  into  the  compofition  of 
the  animal  fuhftances,  we  may  explain  the  phe- 
nomena which  they  prêtent  when  placed  in  con- 
tabt  with  different  other  matters  ; and  it  is  thofe 
phenomena,  and  their  manner  of  comporting 
themfelves  with  the  different  agents  by  which 
they  are  treated,  that  conftitute  the  chemical  pro» 
perties  of  thefe  fuhftances.  There  are  two  me- 
thods of  confidering  thefe  properties  : we  may 
either  treat  of  thofe  that  belong  to  the  totality 
of  thefe  fuhftances,  and  are  tonna  in  all  in 
a more  or  lefs  remarkable  degree,  or  we  may 
occupy  ourfelves  with  thefe  properties  with  le- 
lation  to  individual  animal  matters;  and  thefe 
contain  the  characters  which  diftinguifh  each  of 
them  in  particular,  fne  firft  conftitute  the  ob— 
je6t  of  this  fécond  order  of  tabts  : the  otncis 
iliall  be  examined  in  the  third  order. 

3.  As  to  the  properties  of  the  firft  kind,  or 
thofe  which  belong  in  general  to  all  animal 
fuhftances,  only  a very  fmall  portion  was  for- 
merly known  -of  thofe  which  have  been  dif- 
covered  within  about  twelve  years  paft  ; chemifts 
occupied  themfelves  with  fcarcely  more  than  one 
of  the  products  obtained  from  them  by  the  action 
of  fire,  and  the  phenomena  which  their  putrefac- 
tion exhibited  ; namely,  the  produbtion  of  what 
was  called  volatile  fpirit  and  volatile  fait , and 
which,  as  we  fhall  foon  fee,  is  only  carbonate 
of  ammonia  by  diftillation.  It  was  only  by 

this  charabter  that  animal  fuhftances  were 

then 
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then  diftinguifhed  from  the  vegetable  ; but  fmce 
the  modern  difcoveries  there  exifts  a much 
greater  number  of  diftinClive  characters  ; for  the 
mode  of  aCfion  of  molt  bodies  upon  the  animal 
fubftances  furnifhes  as  many  characters  proper 
for  diftingu i thing  them. 

4.  Though  thefe  general  properties  may  now 
be  very  much  multiplied,  and  divided  into  as 
many  Ipecies  as  there  are  bodies  that  a Ci  differ- 
ently upon  the  animal  matters,  it  is  eafy  to 
refer  them  to  a certain  number  of  heads,  which 
I reduce  into  nine  articles. 

In  the  firit,  I fhall  treat  of  the  aCtion  of  ca- 
loric upon  thefe  fubftances. 

In  the  fécond,  I HialJ  examine  that  of  the 
air. 

In  the  third,  that  of  water. 

The  fourth  fhall  have  for  its  objeCi  the  aClioii 
of  the  acids. 

The  fifth,  that  of  the  alkalis. 

To  the  fixth  will  belong  the  properties  which 
animal  fubftances  prefent  with  the  faits,  and  the 
metallic  oxides  and  folutions. 

To  the  feventh  I fhall  refer  thofe  which  arife 
from  the  aCiion  of  the  vegetable  fubftances. 

In  the  eighth  I fhall  examine  the  acidifiable 
property  of  animal  fubftances,  and  the  prin- 
cipal acids  which  they  afford,  efpecially  the 
Pruffic  acid. 

Laftly,  the  ninth  article  fhall  be  appropri- 
ated to  the  examination  of  putrefaCiiom 
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It  mull  be  evident  that  thefe  nine  titles  com- 
prehend the  aclioii  of  all  the  dalles,  or  all  the 
genera  of  bodies  upon  the  fubftances  with  which  I 
am  engaged,  and  that  inch  a divifion  can  leave 
nothing  to  be  defired  relative  to  their  general 
and  charaderiftic  properties. 


Article  II. 

Of  the  Properties  ■ derived  from  the  Action 
of  Caloric  upon  Animal  Subfances  in  g c- 
7i  era  l . 

1.  CALORIC  acts  upon  the  animal  fub~ 
fiances  by  decompofmg  them  more  or  lefs  ra- 
pidly, by  changing  the  combination  ot  their 
principles,  by  feparating  from  them  products 
which  did  not  exift  as  fuch  in  thefe  matters. 
This  general  action  fo  far  refembles  that  which 
this  agent  exerts  upon  the  vegetable  lub- 
ftances  ; it  refembles  it  by  tending  alike  to 
their  definition,  by  infulating  their  principles, 
by  uniting  them  in  another  order,  by  deftroy- 
ing  the  homogenous  competition  of  which  they 
were  formed.  But  the  analogy  foon  difappears 
in  a great  meafure,  when  we  examine  with  at- 
tention what  paffes  in  this  ingenious  decompo- 
fition;  the  phenomena  are  extremely  different, 
and  the  greater  complication  of  effects  which 

take  place  are  adapted  to  throw  the  greateft  light 

upon 
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upon  the  nature  o?  their  primitive  compofition 
itfelf.  The  di  fcoveries  to  which  the  attentive 
ohfervation  of  this  phenomenon  has  given  rife, 
and  the  influence  which  they  have  had  upon  our 
knowledge  of  the  animal  matters,  are  among' 
the  mold  happy  and  moft  ufefui  refaits  off 
the  modern  chemiftry  and  the  pneumatic 
do  hiring  to  which  we  are  indebted  for  thefe 
difeoveries. 

2.  Thou  gh  the  action  of  a mild  heat,  and  the 
introduction  of  a fmall  quantity  of  caloric  into 
the  animal  matters,  is  in  general  confined,  as 
with  the  vegetable  matters,  to  thickening  their 
liquids,  giving  them  the  concrete  form,  drying 
their  folids,  extracting  from  the  one  as  well 
as  from  the  others,  a more  or  lefs  confia 
derable  quantity  of  water,  as  it  is  obtained 
on  the  water  - bath  ; yet  this  action,  feeble  as 
it  is,  prefents  very  remarkable  differences, 
which  become  diftindt  charadters  of  animal 
fubftances,  A gentle  fire  tends  to  coagulate 
thofe  that  are  liquid,  and  this  coagulation  is 
accompanied  with  opacity  and  a change  of 
nature  ;-  this  is  announced  by  the  change  of 
tafte,  and  by  the  infallibility  in  water  which 
thefe  coagulated  matters  acquire.  The  water, 
which  is  difengaged  on  the  water-bath,  is 
in  part  contained  in  thefe  matters,  and  in 
part  formed  by  the  addon  of  the  fire  ; it  has  a 
particular  faint  tafte  ; it  contains  fome  matters 
which  give  it  the  property  of  becoming  turbid, 
sf  depofiting  flakes,  and  of  putrefying  much 

more 
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more  ftrongly  and  quickly  than  that  which  b 
obtained  from  the  vegetables.  The  animal 
folids,  if  heated  not  very  violently,  experience  a 
change  of  colour,  of  confidence,  of  tenacity, 
of  fmell,  and  of  tafte,  which  is  known  by  the 
name  of  baking , and  proceeds  from  a com- 
xnencement  of  alteration  which  has  not  yet  been 
exactly  determined. 

3.  The  difference  of  the  action  of  caloric  is 
much  more  confiderable,  when  we  expole  the 
animal  compounds  to  a more  aCtive  lire,  and  to 
the  contact  of  combuftible  fubftances  in  the 
ftate  of  inflammation  or  ignited  to  rednefs. 
We  fee  thefe  fubftances  become  agitated, 
contorted,  and  bend  themfelves  in  different  di- 
rections, fo  as  to  exhibit  a remains  of  irritability, 
or  mobility,  to  this  decomposing  ftimulus  ; we 
might  fay,  that,  though  dead,  they  (till  oppofe 
fome  rc  fill  an  ce  to  tlieir  defiruCtion.  When  this 
almoft  convulfive  ftimulus  has  abated,  the  fub- 
ftances thus  heated  with  a naked  fire,  and  in  an 
open  apparatus  with  the  contaCt  of  the  air,  be- 
come foftened,  or  melted,  fwell,  exhale  an  abun- 
dant vapour,  or  fmoke,  of  a white,  yellowitb,  or 
reddith  colour,  which  diffufes  a fetid  fmell 
known  to  every  -one,  and  greatly  differing 
from  that  perceived  in  the  vegetable  matters 
when  treated  in  the  fame  manner.  Almoft  al- 
ways an  ardent  and  lively  fame  fucceeds  thefe 
firft  elfeCls,  and  the  reduction  into  coal  or  allies, 
more  or  lefs  coloured,  which  terminates  them,  lefs 
fpeediiy  and  lefs  eafily  than  happens  inthevege- 
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tables,  indicates  the  prefence  of  an  oily  fubflance, 
whatever  the  animal  body  may  originally  be 
which  is  treated  in  this  manner. 

4.  When  animal  compounds  are  heated  in  a 
retort  of  luted  glafs  or  porcelain,  to  which  is 
adapted  a receiver,  provided  with  a pneumato- 
chemical  apparatus,  wre  at  frit  obtain  a more 
or  lefs  abundant  quantity  of  water,  according 
to  the  liquid,  foft,  or  vifcous  hate  of  thefe  com- 
pounds. This  water  foon  comes  over  brown  and 
turbid  ; it  contains  different  ammoniacal  faits  ; 
it  is  foon  accompanied  with  carbonate  of  am- 
monia, which  diffolves  in  it  at  firft,  and  after- 
wards cryftallizes  upon  the  neck  of  the  retort 
and  the  tides  of  the  receiver.  This  fécond  pro- 
dudt  is  fucceeded  by  oil,  which  becomes 
more  coloured  and  co  nil  ft  ant  towards  the  end 
of  the  operation  ; whilft  it  paffes  no  water  is 
difengaged,  or  but  very  little.  The  oil  is  ac- 
companied with  carbonate  of  ammonia,  which 
continues  to  be  fublimed,  and  part  of  which  is 
melted  and  diffolved  by  the  very  hot  oily 
vapour.  At  the  fame  time  gafes  more  or  lefs 
abundant  are  developed,  and  collected  in  thebell- 
glaffes,  which  terminate  the  apparatus  : if  we 
caufe  them  to  pafs  through  lime  water,  or  the 
metallic  folutions,  or  the  oxigenated  muriatic 
acid,  they  precipitate  the  firft  in  chalk,  the  fé- 
cond in  coloured  fulphurets,  and  they  depoftt 
drops  of  oil  and  coaly  powders  in  the  third. 
When  the  retort  which  is  employed  in  this 

operation 
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operation  is  heated  to  fucli  a degree  as  to  become 
ignited  at  the  bottom,  we  no  longer  perceive 
any  thing  difengaged,  either  in  the  aerial,  li- 
quid, or  folid  form  ; the  white  vapour  which  fills 
the  apparatufes  of  the  receivers  difni  ni  flies  and 
is  condenfed,  even  though  the  fire  be  very  vio- 
lent. The  fire  is  then  put  out,  and  the  vefifels  are 
left  to  cool;  they  are  afterwards  unluted,  and  the 
prod uéls  are  examined  after  they  have  been  fepa- 
rated,  either  by  their  different  place  in  the  vef- 
fels  of  the  apparatus,  or  by  pouring  them  into  a 
funnel,  where  each  affirmes  a pofition  relative 
to  its  fpecific  gravity.  Thus  are  obtained 
coloured  water,  concrete  volatile  fait,  animal 
oil,  gales  and  coal.  Each  of  thefe  products 
merits  a particular  examination. 

5.  The  water,  as  I have  already  announced, 
varies  in  quantity  according  to  the  ftate  of  the 
animal  matter.  It  is,  however,  here  fuppofed 
to  proceed  from  a dry  matter  ; for  liquids  are 
treated  on  the  water-bath,  and  coagulated,  or 
infpiffated  before  they  are  treated  in  the  retort. 
This  water  was  not  contained  intire  in  the  ani- 
mal matter,  but  a great  part  of  it  is  formed,  as 
I fhall  fhow  hereafter.  Here  we  fpeak  only 
of  its  nature.  Its  colour,  which  is  red,  or 
yellow,  or  brown,  its  fetid  * fmell,  its  acrid 
tafte,  its  turbid  ftate,  prove  fufficiently  that 
it  is  not  pure  water.  When  it  is  diftilled  with 
a double  heat,  or  reftified,  though  carbonate  of 
ammonia  is  frequently  feparated  from  it,  it  ge- 
nerally 


UPON  ANIMAL  SUBSTANCES. 


65 


fie  rally  pafies  more  clear,  and' even  tranfparerit* 
M hen  it  is  treated  with  lime,  ammonia  is  dif- 
engaged  ; with  the  metallic  folutions  it  renders 
tliem  turbid  and  precipitates  them  ; with  the 
phofphoric  acid,  after  the  lime,  and  by  fubmit- 
ting  it  to  folution,  a particular  acid  liquor  is  ob- 
tained,  which  Citizen  Berthollet  has  difcovered 
to  be  a new  acid,  and  which  he  has  termed  the 
zoonic  acid . In  a word,  we  find  in  it  an  ammo- 
niacal leap  which  colours  it,  and  feveral  am- 
moniacal laits  which  may  exift  to  the  number  of 
five  different  fpecies  ; namely,  muriate  of  am- 
monia, and  carbonate  of  ammonia,  which  we 
already  know  ; zoonate  of  ammonia,  pruffiate 
of  ammonia,  and  fe bate  of  ammonia,  which  I 
Hi  all  defcribe  elfewhere  as  particular  animal 
faits,  rhefe  five  falls  are  not  conftantly  found 
in  the  liquid  product  of  the  diftillation  of  ail  the 
animal  fubftances  • but  it  always  contains  car- 
bonate of  ammonia  and  ammoniacal  fait 
T lier e aie  fome  animal  matters  winch,  after 
fermentation,  yield  ammoniacal  aeetite,  inftçad 
of  carbonate,  or  at  the  fame  time  with  the  latter. 
It  is  evident  that  this  very  complicated  product, 
which  was  formerly  called  volatile  animal  oil \ 
and  was  employed  in  medicine,  was  then  very 
ht  de  known,  and  that  its  Angular  nature  was 
not  fufpedted. 

6.  The  concrete  and  cryftallized  volatile  fait, 
vlnch  is  obtained  of  ammoniacal  carbonate  more 
or  lefs  foiled  by  empyreumatic  oik  The  am- 
monia is  heie  aproduél  of  the  fire  ; it  does  not 
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exift  previous  to  its  a6tion  in  the  greater  num^ 
ber  of  animal  fubftances.  It  has  already  been 
feen  that  its  production  has  long  been  conli- 
dcred  as  the  principal  diftinétive  character  of 
thole  fubftances  ; but  its  fource  has  only  been 
known  fmce  the  difcovery  of  Citizen  Berthollet, 
relative  to  the  nature  of  this  alkali,  which  is^ 
cotnpofed  of  five  parts  of  azote,  and  one  of 
hidrogen.  It  is  evident  that  it  is  formed  by 
the  immediate  union  of  thefe  two  principles,  at 
the  time  when  the  greater  part  of  t he  vatei  al- 
ready formed,  leaves  free  hidrogen,  and  when 
a very  high  temperature  augments  the  attrac- 
tion of  the  oxigen  for  the:  carbon.  Accord- 
ingly, there  is  produced  at  the  fame  time  car- 
bonic acid,  which  fat-urates  this  volatile  alkali. 
This  ammoniacal  carbonate  is  rectified  by  fub- 
liming  it  with  a gentle  fire.  The  formation  of 
the  three  other  acids  frequently  alio  accompa- 
nies that  of  the  ammonia,  which  in  part  unites 
with  them  ; and  this  formation  is  owing  to  the 
combination  of  three  fimple  combuftible  bafes 
with  oxigen,  as  I fliali  explain  ellewhere.  For- 
merly great  virtues  were  attributed  to  this  moiç 
or  lefs' oily  carbonate  of  ammonia;  it  was  be- 
lieved that  it  carried  off  from  each  animal  mat- 
ter from  which  it  was  obtained,  feme  pimmple 
v/hich  gave  it  particular  characters  : inch  was 
that  of  the  viper,  of  hartfliorn,  See.  At  preient 
it  is  known  that  it  is  one  and  the  fame,  from 
whatever  matter  it  bus  been  extracted.  We 
(ball  fee  hereafter,  that  though  all  the  animal 
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inatters  equally  furnifh  this  product,  theÿ 
greatly  differ  from  each  other  with  refpedt  to 
the  proportion  in  which  they  afford  it.  It  is 
alfo  to  be  remarked,  that  fome  of  the  immedi- 
ate materials  of  plants,  especially  the  extradf, 
the  tanin,  the  gluten,  See . and  fome  entire 
plants,  amongft  which  are  to  be  diflinomiihed 
the  cruciferous,  the  papaveraceous  plants,  the 
fungufes,  the  nitrous  plants  in  general,  yield 
carbonate  of  ammonia  in  diflillation,  and  that 
this  property,  which  they  owe  to  their  contain- 
ing azote  amongft  their  principles,  was  the 
reafon  why  they  were  called  in  the  fchool  of 
Rouelle  by  the  not  improper  name  of  animal 
plants , though  it  was  not  known  in  this  fchool 
from  what  fource  that  product  proceeded. 

7.  Tne  oil  obtained  in  the  diftillation  of  the 
animal  matters  was  no  more  contained  in  thefe 
matters  than  the  ammonia  which  is  volatilized 
from  them  ; it  is  equally  a prod  lift  of  the  ahtion 
of  caloric  upon  their  principles.  It  is  formed 
at  the  time  when  a large  portion  of  the  oxigen 
of  thefe  matters,  abforbed  by  the  hidrogen  to 
form  the  water  which  paffes  over  firft,  leaves  in 
the  refiduum  a greater  proportion  of  hidrogen 
which  approaches  this  refiduum  to  the  oily 
Rate.  This  oil  differs  from  that  which  the  ve- 
getables, treated  in  the  fame  manner,  afford 
by  its  abundance,  its  thick,  concrete  ftate,  and 
its  ammoniacal  nature  ; it  turns  the  blue  vege- 
table  colours  green;  it  has  a fetid  and  very 
tenacious  fmdl.  Dippel,  a chemift  of  Berlin,. 
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was  the  fir  ft  who  rectified  this  oil  for  medicinal 
ul'e  : it  has  therefore  been  called  by  his  name. 
This  rectification  confifts  in  diddling  it  with  a 
mild  heat,  not  exceeding  the  temperature  of 
boiling  water,  and  which  is  ft il-1  bettei,  fiont 
this  liquid  itfelf  introduced  into  a retort  with 
the  oil,  as  Rouelle  has  recommended.  The  rec- 
tified animal  oil  is  white,  very  liquid,  teiv 
odorous,  and  very  volatile;  it  is  quickly  turned 
yellow  and  brown  by  the-  contact  of  the  air, 
and  the  light.  Carbon  which  colours  it,  is 

fepa rated  from  it. 

8.  The  gales  which  arc  difengaged  from 
animal  matters  treated  in  toe  ictoit,  which 
Hales  had  confkiered  to  be  air,  and  winch 
induced  him  to  aifert  that  this  principle  was  the 
c a ufe  of  their  folidity,  bee  aide  at  the  moment 
•when  they  efcape,  thefe  matters  generally  lole 
their  coherence,  are  mixtures  ot  cai  bona  ted 
hidrogen  gas,  licij ucut ty  iulphurated,  and  even 
phofpho rated  at  the  fame  time,  and  carbonic 
acid  gas.  They  are  very  fetid,  very  eombuh 
table,  and  they  freqtienily  buin  with  an  oily 
flame:  to  there  is  owing  the  ini coted  odour  dii> 
fufed  by  the  animal  matters  which  are  burned  in 
the  air,  or  which  are  d i (tilled  in  ill-clofcd 
veftels,  as  well  as  when  the  veflels  in  which 
their  produis  have  been  received  are  un  luted. 
When  thefe  gates  are  kept  for  a long  time 
under  water,  it  becomes  turbid  ; there  is  fre- 
quently depofited  upon  the  fuies  of  the  veil'd  a 

earbonous.  and  fulphureous  cruft,  of  a blackifh 

brown 
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biown  co i our  ; frequently  alfo,  we  perceive 
uiops  of  a tliick  brown  oil,  precipitated  and 
attached  to  the  glafs  ; which  proves  that  thefe 
gafes  carry  oft  a portion  of  this  body  in  folu- 
tioin  If  we  make  them  pafs  into  lime  water, 
they  precipitate  it  in  calcareous  carbonate  ; in 
a nitric  folution  of  lead,  they  form  a blackifti 
brown  precipitate;  when  they  pafs  into  oxi- 
genated  muriatic  acid,  carbon  is  feparated  and 
piecipitated  in  the  liquor.  They  have  been 
examined  and  analized  by  detonation  with 
oxigen  gas  in  Volta's  eudiometer,  after  the  car- 
bonic acid  had  been  feparated  from  them  by  a 
cauftic  alkaline  ley.  It  was  in  this  manner  that 
Citizen  Berthollet  afeertained  their  nature. 

9-  1 he  coal  which  remains  in  the  retort 
aitei  the  difti  Hat  ion  of  an  animal  matter, 
very  rarely  retains  the  primitive  form  of  this 
mattei  , loi  it  becomes  loftened,  fufed,  and 
Avelhd  by  the  afl ion  of  the  fire.  It  is  more 
denfe,  more  folid,  and  adheres  more  firmly  to 
the  glafs  than  that  of  the  vegetable  fubftances; 
fie  que  nth  it  even  forms  one  fub  fiance  wi  tli  the 
retort,  fio  that  its  weight  cannot  be  afeertained, 
umefs  tlie  veiled  lias  been  weighed  previous  to 
the  operation,  and  weighed  again  at  the  ter* 
mination  of  the  procefs.  Its  proportion  is 
in  gcneial  Ids  than  that  of  the  vegetable 
^-Odls;  it  is  rarely  or  hardly  ever  inflated  or 
cavernous,  at  leaft  unlefs  an  albuminous  or 
faponaceous  liquid  has  been  diftilled  ; in  the 
latter  cafe  alfo,  we  frequently  find  only  a coally 

layer. 
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layer,  which  occupies  more  ipace  in  the  iQtor  - 
Sometimes  the  animal  coal  is  brilliant,  o a 
metallic  appearance,  and  it  is  then  fount  veiy 
analogous  to  the  carburet  of  iron.  Its  com- 
huftibility  is  in  general  very  flight;  it  muit  be 
kept  at  a ftrong  red  heat,  and  agitatei  o*  a 
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long  time  in  contact  with  the  air,  in  order  to 
duce  it  into  allies  ; it  is  not  ieen  to  burn  fen- 
fibly,  and  become  covered  with  a layer  ot  a es, 
like  thatof  the  vegetables.  The  ftrong  fire  necei- 
iarv  for  its  incineration,  frequently  changes  the 
nature  of  its  refiduum  and  volatilizes  a part  of 
its  faits.  Soda  and  muriate  ot  foda  are  difengage 
from  it  ; the  phofphates  which  it  contains  are 
vitrified.  Accordingly  Citizen  Berthollet,  m 
order  to  aualyfe  the  animal  coals,  has  employed 
nitrate  of  pot-ath,  by  caufing  them  to  detonate 
in  veffels  proper  for  collecting  the  elaft.c  fluid 
products,  and  the  pulverulent  refidues.  I have 
employed  the  fuper-oxigenated  muriate  ot  pot- 
alh  for  the  fame  purpofe.  This  cliavacter  o m- 
combuftibility,  which  fo  eminently  dilt.ngmihes 
the  animal  coals,  proceeds  from  the  little  car- 
bon which  they  contain,  the  denlitv  which  it 
preferves  in  them,  its  union  with  the  phol- 
phates  of  foda  and  of  lime,  and  the  oxides  ot  iron 
and  manganefe,  which  invelopaml  condenle  it. 

10.  All  the  effects  of  lire  upon  the  animal 
matters,  which  1 have  juft  defer! bed,,  all  the 
produas  which  I have  examined,  prove  that 
caloric,  by  changing  the  nature  ot  the-e 

matters,  and  making  a complicated  analyfis  o 
^ them* 
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them,  combines  their  conftituent  principles  in 
another  order,  ami  that  finding  them  more  nu- 
merous than  tliofe  of  the  vegetable  fubftances,  it 
gives  rile  to  a greater  number  of  new  com» 
pounds.  Water  is  formed  in  them  jefs  abund- 
antly., oil  in  larger  quantity  ; ammonia,  efpeci- 
ally  in  confiderableqnantity,  exclufively  belongs 
to  them;  the  acids  which  unite  with  them,  all 
announce,  like  the  ammonia,  an  abundant  fource 
of  azote.  Lefs  carbonic  acid,  and  more  hidro- 
gen  gas  than  in  the  products  of  vegetables, 
indicate  a fmatler  proportion  of  carbon,  and  a 
larger  of  hidrogen  in  the  animal  fubftances.  The 
fulphur  and  the  phofphorus  which  modify  their 
gafes,  announce  the  prefence  of  thefe  two  com» 
buftibles  in  thefe  fubftances.  This  feries  of  the 
effedts  of  fire,  and  of  the  produdfs  to  which  it 
gives  rife,  proceeds,  therefore,  from  the  primitive 
complication  of  the  animal  compounds,  from  the 
multiplied  adfion  of  their  principles  upon  one 
, another,  and  from  the  more  numerous  attractions 
which  they  reciprocally  exert.  None  of  thefe 
effects  of  caloric,  which  are  very  well  adapted 
for  elucidating  the  nature  of  thefe  compounds, 
though  they  were  formerly  believed  to  be  very 
obfeureand  almoft  inexplicable,  is  at  p refen t at- 
tended with  any  real  difficulty,  and  it  is  one  of 
the  fineft  refaits  of  the  pneumatic  chemiftry, 
to  have  afforded  a clear  and  eafily  intelli- 
gible explanation  of  them.  It  has  been  able  to 
derive  great  advantage  from  what  had  long 
been  only  a fource  of  errors  and  of  obftacles  to 
its  prog  refs. 
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Of'  the  properties  of  Auhfut  l hi  (it  levs  t?  eat  eel 

hi / the  Ah\ 

1.  THE  properties  which  the  animal  matters- 
prefen  t,  when  expofed  to  the  contact  oi  the  aii, 
and  by  the  efteft  of  this  expofure  itfelf,  are  iefs 
general  and  lefs  confiant  than  tliofe  which  are 
produced  in  them  by  the  aftion  of  fire;  they 
vary  much  more  amongft  themfelves,  accoid- 
ing  to  the  differently  modified  nature  of  thefe 
matters,  than  the  preceding.  In  general,  thole 
which  are  folid  undergo  very  little  alteration,  oi 
a very  flow  alteration  by  the  contact  of  the  aii  ; 
the  liquid  animal  fubftances  are  almoit  cxclu- 
fively  and  much  more  ienfibly  changed  by  the 
imprefiion  of  the  air;  and  it  is  according  to 
thefe  changes  that  I fliall  here  announce  the 
properties  of  thefe  matters,  referring  them  to  a 
certain  number  of  general  heads. 

2.  1 find  fix  different  effects  produced  by 
the  air  upon  animal  fubftances,  indépendant, 
indeed,  of  tliofe  which  it  can  produce  in  the 
living  animals  ; for  the  general  characters  of 
the  fubftances  which  I examine  are  taken  more 
efpecially  in  their  dead  ftate  ; the  vital  motion 
caules  them  to  vary,  or  renders  them  compli- 
cated, and  w;e  muft  fivft  determine  what  takes 

place 
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place  in  them  without  the  vital  principle  which 
animates  them,  before  we  can  treat  of  the  phe- 
nomena which  accompany  their  living  ftate. 
Thefe  fix  effects  refer  1,  to  the  abforption  of 
oxigen;  2,  to  the  concretion  which  it  produces 
in  them  ; 3,  to  the  colouration  to  which  it  gives 
rife;  4,  to  the  flow  com  bull  ion  which  it  excites 
in  them  ; 5,  to  the  alteration  which  it  experi- 
ences itfelf;  6 , finally,  to  the  decompotition 
which  they  fuffer  by  the  internal  motion  which 
it  excites  in  them.  I fhall  recapitulate  each  of 
thefe  effects  in  fiieceffron. 

3.  Almofl  all  the  animal  liquids  have  the 
property  of  abforbing  the  atmofpherical  oxigen 
gas;  thole  which  are  vifeid,  gluey,  or  fapona- 
ceous,  polfefs  it  in  a pretty  high  degree.  This 
is  proved  by  leaving  them  expofed  to  the  air  in 
inverted  jars,  fufferingthem  to  elevate  themfelves 
in  thefe  veil  els,  and  afterwards  examining  the 
refulual  gas  by  the  endiometrical  procelles. 
We  find  that  it  contains  much  azote  gas,  and 
that  it  is  fometimes  even  reduced  to  this  gas  in  a 
pure  fitate,  when  the  expofure  to  the  air  has  been 
long  continued.  Theabforbed  gas  remains  (imply 
condenfed,  and  particularly  combined  for  fome 
time:  accordingly,  tlie  oxigenated  liquids  fwell 
eonfiderably  in  vacuo  or  by  the  addon  ofi  heat 
Gradually  the  oxigen  becomes  more  foiidly 
fixed,  combines  intimately  with  them,  and 
changes  their  nature  by  oxid'iug  them  more  than 
they  were  before. 

4.  The 
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4.  The  concretion  of  the  animal  liquids  con~ 
fequent  upon  the  abforption  of  oxigen  is  eafv 
to  be  obferved,  and  leaves  no  doubt  of  the 
exiftence  and  reality  of  this  fécond  effect  in  the 
white  of  egg,  the  ferum  of  the  blood,  the  water 
of  hydropic  patients,  &c.  expofed  to  the  air. 
We  fee  flakes  formed  in  the  liquids,  remain 
fufpended  in  them,  and  become  precipitated. 
By  agitating  the  liquids  in  the  air,  they  ac- 
quire fuch  a difpofltion  to  concretion,  that  a 
part  becomes  folid.  In  this  manner  are  formed 
the  factitious  membranes  known  at  Cos,  more 
than  a thoufand  years  ago,  and  delcribed 
by  Hippocrates.  The  aerated  water  produces 
the  fame  effect  by  its  mixture  and  agitation 
with  thefe  liquors.  White  of  egg  expofed  to 
the  air,  or  eggs  that  have  been  kept  for  fome 
time,  boil  and  harden  much  more  eaflly  than 
very  frefli  eggs.  This  phenomenon  is  con- 
nected with  the  formation  and  the  regenera- 
tion of  the  epidermis  ; it  explains  the  plajtk 
powers  of  the  ancients;  it  lubffitutes  a Ample 
phyflcal  faCt  inffead  of  an  occult  quality; 
it  prefents  itfelf  in  the  mechanifm  of  nu- 
trition. 

5.  A thoufand  phenomena  prove  the  coloura- 
tion produced  in  the  animal  fubffances  by  the 
contaCt  of  the  air  and  by  the  flow  abforption  of 
oxi°*en.  Even  the  folids  are  not  exempted  from 
this  confiant  cfteCt.  Bones  and  ivory  become 
yellow,  the  {kin  turns  brown  and  black  in  the 
air  * the  blood  reddens  in  it  and  affumcs  the 

bril- 
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brilliant  purple  colour  which  charaéterizes  it, 
whilft  that  part  of  it  which  is  deprived  of  the 
contact  of  the  air  remains  of  a dark,  and  almoft 
black  colour.  The  white  albuminous  and 
gelatinous  liquids  become  yellow;  fats  acquire 
a citron  or  orange-colour;  wax  and  fpermaceti 
become  yellow  ; the  colours  of  the  kermes, 
cochineal,  lèverai  worms,  and  fome  mollufcæ 
acquire  their  greatell  luftre  by  the  contahf  of 
the  air;  the  bile,  the  urine,  and  the  perfpi- 
ration  acquire  a more  inienfe  colour  in  the 
atmofphere  ; the  white  difeharges  from  the 
nofe,  the  lungs,  the  urethra,  from  ulcers,  be- 
come yellow  or  green;  all  the  marine  animal 
products  become  darker-coloured  and  browner 
when  thev  are  taken  out  of  the  water  and 
placed  in  the  air;  putrefaction  is  accompanied, 
and  its  periods  are  marked  by  many  different 
tinges. 

6.  The  firft  effects  which  have  juft  been 
enunciated,  whilft  thev  indicate  a remarkable 
attraction  between  the  animal  matters  and 
oxigen,  Ihow  pretty  clearly  that  they  reprefent  a 
kind  of  flow  eombuftion,  which  caufes  them  to 
pafs  into  the  date  of  oxides,  and  which,  in  fome 
cafes,  though  indeed  rarely,  gives  them  even 
the  character  of  acids  : it  is  in  this  manner  that 
the  acetous  acid  is  produced  in  feveral  ful> 
dances  expofed  to  the  air,  efpecially  in  milk 
and  urine.  The  difpofition  to  coagulation  by 
the  fire,  or  to  fpontaneous  concrefcihility,  cor- 
refponds  with  the  folid  and  concrete  form  which 
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the  oils  aflame  when  they  are  expofed  to  iif 
and  reprefents  a real  oxidation  which  has  its 
limits  and  its  termination,  at  the  point  when 
the  animal  matter  which  experiences  it  is  fatu- 
rated,  and  can  no  more  abforb  a larger  propor- 
tion of  oxigen.  This  analogy  with  the  con- 
crefcibility  of  the  vegetable  oils  authorizes  us 
to  confider  the  animal  compounds  as  approach- 
ing  to  the  oily  character,  or  very  much  difpofed 
to  affume  it. 

7.  The  four  phenomena  that  have  been  enun- 
ciated do  not  take  place  without  the  air  itfelf 
undergoing  a change,  a more  or  lefs  confidera- 
hie  alteration.  When  an  animal  matter  has 
been  for  fome  time  expofed  to  it,  we  find  this 
air  lefs  charged  with  oxigen,  more  faturated 
with  water,  containing  much  carbonic  acid, 
and  infected  with  a difagreeahle  fmell.  Thefe 
four  changes  correfpond  with  four  kinds  of 
effects  produced  by  the  animal  fubftances;  they 
immediately  abforb  a portion  of  the  atmofphc- 
rical  oxigen  ; their  hidrogen  burns  rapidly  and 
forms  water  ; their  carbon  deftroys  alfo  a por- 
tion of  the  oxigen  gas,  which  diffolves  and 
acidifies  it;  finally,  a portion  of  the  animal 
matter  itfelf,  already  much  altered  and  cor- 
rupted, or  at  leaft  the  fulphurated,  phofphorated 
and  carbonated  hidrogen  gafes  which  are  dif- 
engaged  from  it,  give  the  air  a very  marked 
character  of  fetidity.  Thus,  we  conceive  the 
caufe  of  the  infection  and  of  the  noxious  pro- 
perties which  the  air  acquires  in  the  chambers 

of 


V POX  ANIMAL  SUBSTANCES.  7 Y 

of  fick  perlons,  in  hofpitals  too  confined,  &c. 
and  perhaps  even  the  manner  in  which  certain 
fevers,  &c.  are  communicated. 

8.  In  proportion  as  animal  matters  abforb  the 
atmofpherical  oxigen,  they  become  difpofed  to 
concrete,  become  coloured,  experience  at  firft  a 
flow  real  combuftion,  and  at  the  fame  time  pour 
into  the  air  different  principles  which  change  its 
nature,  and  thus  thele  fubftances  fenfibly  proceed 
towards  that  fpontaneous  decompofition  which 
tends  to  deftrov  them,  or  to  reduce  them 
to  more  limp  le,  namely,  binary  compounds. 
We  lee  them  ^ from  day  to  day  vary  in  their 
confidence,  their  colour,  and  their  fmell  ; 
fetid  effluvia  and  gales  are  difengaged  from 
them  ; their  volume  is  changed,  their  principles 
exhale  ; there  is  formed  in  them  water,  car- 
bonic acid,  ammonia,  or  nitric  acid;  in  a word, 
they  differ  an  inteftine  motion  which  dedroys 
them,  feparates  a portion  of  them  in  the  gafeous 
form,  and  leaves  a part  of  their  fixed  refiduum 
in  the  date  of  mould.  Putrefaction,  one  of  the 
mod  marked  characters  of  the  animal  com- 
pounds,  one  of  the  phenomena  that  mod  de- 
jlerve  to  be  ftudied  with  attention,  will  be 
defcribed  in  one  of  the  fubfequent  articles.  I 
have  indicated  it  here  only  in  order  to  exhibit 
the  feries  of  the  effefts  of  air  upon  fhefq  fub- 
ftances ; for  the  contact  of  air  favours  and 
accelerates  it. 

9.  If  we  compare  the  fix  effedls  here  indicated, 
we  find  as  the  reluit,  a great  alterability  in  the 

animal 
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animal  fubftances;  we  perceive  that  this  tù* 
fuit  refembles  that  of  the  aCtion  of  fire,  that 
it  depends  upon  the  complicated  compofi- 
tion  of  thefe  fubftances,  the  number  of  primi- 
tive principles  which  conftitute  them,  the  mul- 
tiplied attractions  which  they  exert  upon  one 
another,  and  even  the  fiightnefs  of  the  came 
required  in  order  to  bring*  all  thefe  attractions 
into  play.  We  alfo  fee  compounds  formed  in 
them,  as  to  the  greater  part  of  their  mais,  ol 
combuftible  bodies,  having*  in  the  totality  of 
their  compofition,  as  well  as  in  each  of  theii 
principles  in  particular,  a great  tendency  to 
unite  with  oxige-n,  abforhing  it  at  firu  in  theii 
entire  ftate,  diffolving  in  it  afterwards  into 
their  elements  which  become  fepaiated,  and  thus 
experiencing  fuccefftve  changes  which  gradually 
conduCt  them  to  their  total  decompofition. 
The  remarkable  difference  of  the  volatility  ot 
fome  of  thefe  principles  and  the  fixity  of  fome 
others,  alfo  renders  this  general  theory  more 
certain  and  more  eafy  to  be  conceived.  We 
fliall  find  it  more  and  more  ftrengthened  and 
confirmed  in  the  fubfequent  articles. 
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Article  IV. 

Of  the  A Sion  of  Water  upon  Animal  Sub- 
fauces , and  the  CharaSerific  Properties  to 
be  derived  from  this  A Sion. 

1.  THOUGH  we  have  had  frequent  oppor- 
tunities of  examining  the  addon  of  water  upon 
animal  fubftances  ; though  the  experiments 
upon  this  addon  are  very  numerous,  even  in 
domeftic  economy  and  in  many  of  the  arts,  we 
not  yet  poffefs  all  the  knowledge  which  it  might 
be  expected  to  furnifh  refpecfing  their  nature, 
nor  have  all  the  characters  proper  for  diftin- 
guifhing  them  from  the  vegetable  matters  been 
derived  from  it.  There  are,  however,  fome 
which  are  fufficiently  marked  and  prominent 
to  eftablifh  important  diftinddons  between 
thefe  two  claffes  of  beings,  and  thefe  I fliali 
at  prefent  fhow. 

2.  Cold  water  penetrates  the  moft  folid  ani- 
mal matters  by  mere  contadt  : it  feparates  their 
fibres  and  their  laminæ  or  plates  ; it  renders 
their  texture  more  perceptible  bythickening  and 
diftending  it  ; it  tends  to  feparate  their  fafciæ 
or  their  layers,  and  in  this  point  of  view,  it  is  em- 
ployed by  the  anatom  ill  when  he  wi  flies  to  pro- 
ceed further  in  die  inveftigation  of  their  ftruc- 
turc  than  the  fcalpei  and  the  moft  careful  direc- 
tion 
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tio ri  can  load  him.  There  are  home  animal 
matters  which  are  always  found  diluted  with 
water,  liquefied  by  it,  and  owe  to  it  their 
hate,  as  well  as  that  mobility  which  permits 
their  tranfportation  intô  different  parts  of  the 
bodies  of  animals.  Moft  of  the  animal  liquids 
are eafily mifcible  with  water;  and  if  we  except 
the  folids,  all  the  animal  parts  are  fcluble  in  this 
liquid. 

3.  When  we  eaufe  hot  and  boiling*  water 
to  aét  upon  animal  matters,  there  are  feveral 
which,  though  infoluble  in  this  liquid  wnen 
odd,  diffolve  in  it  eafily  and  quickly  by  means 
of  that  activity  which  the  caloric  communi- 
cates to  it.  Such  are  molt  of  the  white  mem- 
branous textures  which  melt  in  boiling  water, 
and  afterwards  form  iellies  with  it  by  cooling; 
and  glues  by  evaporation  ; it  is  on  this  account 
that  thefe  textures  are  called  gelatinous  in  die- 
miftry.  When  we  give  to  the  water,  by  com- 
preffion  in  Papin's  digefter  which  prevents  its 
evaporation,  a much  higher  temperature  than 
that  of  boiling  water,  we  at  lad  foften  even 
the  bones,  and  eaufe  them  to  affirme  the  gela- 
tinous date.  The  corneous  and  cartilaginous 
textures  pais  into  this  date  dill  more  eafily  ’ 
and  quickly. 

4.  There  are  feme  animal  liquids,  analogous 
to  the  white  of  egg.  and  on  that  account  called 
albuminous , which  differ  by  the  aéfion  of  hot 
water  below  48  degrees  of  temperature,  a coagu- 
lation, an  induration,  and  an  opacity  with  which 

every 
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ëvery  one  is  acquainted.  This  property,  which 
is  oppofite  to  the  gelatinous  Solubility,  an- 
nounces, in  the  fubftances  which  are  fufcepti- 
ble  of  it,  d very  different  nature,  and  it  has 
defervedly  occupied  much  of  the  attention  of 
chemifts  and  phyficians.  Whilit  the  latter  have 
defer! bed  it  as  a particular  and  living  power, 
which  they  have  called  plaftic , the  former  have 
discovered  that  it  depends  upon  the  oxigenated 
hate  of  the  animal  liquids,  or  at  lead  that  it 
is  cbnfequent  to  this  hate  ; that  it  is  owing, 
as  I have  fhdwn  in  the  preceding  article,  to 
the  intimate  combination,  the  fixation  of  this 
principle. 

5.  1 hat  effedt  of  hot  water  upon  the  infolu- 
bic  animal  Solids  which  is  the  molt  generally 
known,  is  the  boiling  of  meat.  Chemifts, 
however,  have  not  yet  accurately  determined 
the  mechanifm  of  this  effect.  It  is  known  that 
there  is* produced  by  it,  in  the  boiled  fubftances2 
a diminution  of  their  tenacity,  a change  of  tex« 
tui  e,  ot  colour,  or  tafte  and  fmell,  which  renders 
them  agreeable  to  the  organ  of  tafte  and  eafy 
of  digeftion.  It  appears  that  the  codtion  or 
boiling  conftfts  in  a change  of  proportion  and 
of  ftate  in  the  animal  competition,  the  fufion  of 
the  gelatine,  the  coagulation  of  the  albumen, 
and  a kind  of  maceration  of  the  fibrous  organic 
zation,  which  renders  them  eafy  to  be  bruited 
by  the  teeth,  and  reduced  into  a foft  and  duc- 
tile patte  by  maftication.  This, property  is  very 
different  fiom  the  codtion  which  the  vegetable 
Vo...  IX,  G f„b. 


action  of  wate Tt 

fubftances  undergo,  and  the  change  which  the 

latter  fuft'er  is  very  diftinCt  and  lefs  fenfible  to 
every  one.  Many  vegetable  matters  may.  be 

ufed  as  food  in  their  crude  ftate,  but  the  c\\  i 
lized  part  of  the  human  fpecies  cannot  eat  raw 
animal  fubftances. 

6.  Long  maceration  in  water  changes  alfo 
the  texture  and  the  nature  of  animal  fub- 
ftances in  a manner  fo  different  from  the  eff  ect 
it  produces  upon  the  vegetables,  that  we  muft 
thence  derive  a very  decifive  character  for  efta- 
blifhing  a well  marked  difference  between  thofe 
two  claffes  of  organic  compounds.  Ahnoft  all 
the  animal  matters,  when  immerfed  in  water, 
become  converted  into  a tatty  fubftance,  ana- 
loo'ous  to  fpermaceti,  which  I have  ahead} 
indicated  by  the  name  of  adipocire.  Ammonia 
at  the  fame  time  formed,  which  is  diflolved, 
and  carbonic  acid  which  exhales.  It  is  known, 
that  in  like  circumftances  the  vegetables 
blacken  and  become  carbonated.  This  phe- 
nomenon, in  the  animal  matters,  depends  upon 
their  putrefcibility  ; and  it  is  fefticient,  here 
to  mention  it,  ftnce  its  caufe  and  its  refults 
will  be  treated  in  a more  explicit  manner  in 

article  concerning  putrefaction. 

7.  It  is  evident  from  tbefe  effe<5ts  of  water 
upon  the  animal  compounds,  that  the  geneial 
caufe  which  determines  their  differences  from 
that  which  the  vegetable  matter  fufter,  depends 
upon  the  more  complicated  compofttion  of 

thofe  bodies.  It  is  always  the  imaller  propor- 
tion 
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tion  of  carbon  and  of  oxigen*  and  the  larger 
of  hidrogen  aqd  azote,  which  give  rife  to  the 
changes  that  have  been  mentioned,  and  the 
phenomena  that  have  been  deferibed.  Thefe 
changes  ate  more  numerous,  more  varied,  and 
more  conftderable,  hecaufe  they  take  place  in 
fubftances,  the  conftituent  principles  of  which 
are  more  multiplied,  and  obey  a greater  num- 
ber of  attrapions  at  the  fame  time  ; it  is 
becaufe  they  take  place  in  fubftances,  the  equi- 
librium of  whofe  compofition,  is  much  more 
eafily  difturbed  than  that  which  exifts  in  the 
lefs  complicated  vegetable  compounds. 

In  this  fimple  explanation  we  perceive  a 
coincidence  which  always  obtains,  between  the 
confequences  of  the  action  of  water  and  the 
effePs  of  the  other  agents  that  have  been  ftudied 
in  the  preceding  articles.  This  coincidence 
will  alfo  he  perceived  in  all  the  fubfequent  ar- 
ticles. 


Article  V. 

Of  the  A 8 ion  of  the  Acids  upon  Animal 
SuhfanceSj  conjidered  as  a Character  of  thefe 

Suhftances . 

% 

1.  THE  manner  in  which  the  acids  aP 
upon  the  animal  fubftances,  furnifties  chemifts 
at  prefent  alfo  with  a means  of  charaPerifmg 
thefe  compounds  and  appreciating  their  nature® 
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The  fcience  has  made  great  progrefs  with  re- 
fpedt  to  the  knowledge  of  this  addon  fince  the 
eftablifhment  of  the  pneumatic  dodtrine  ; and 
in  particular  it  owes  much  to  the  labours  of  the 

French  chemifts,  efpeciaily  thofe  of  Citizens 
Berthollet,  Vauquelin,  and  myfelf.  There  are 
two  principal  confiderations  to  be  prefen  ted  re- 
lative to  the  addon  of  the  acids  ; the  one  belongs 
to  all  thefe  bodies,  and  is  general  amongft  them; 
the  other  is  relative  to  each  of  the  acids  in  par- 
ticular, and  differs  according  to  their  peculiar 
nature.  I fliall  follow  this  two-fold  manner  of 
eonfidering  them. 

2.  All  the  flightly  concentrated  acids  prefer ve 
animal  matters  and  guard  them  againfl  pu- 
trefaddon  ; accordingly,  they  have  always  been 
confidered  as  powerful  antifeptics,  and  they 
have  been  placed  at  the  head  of  thefe  medicines. 
All  of  them  have  alfo  the  property  of  coagu- 
lating and  thickening  the  albuminous  liquids, 
of  rapidly  diffolving  the  gelatinous  and  mem- 
branous organs,  of  preferving  the  fluidity  of 
the  liquids  of  the  fame  nature,  and  of  prevent- 
ing them  from  concreting  by  refrigeration,  as 
they  are  accuftomed  to  do  when  alone  ; they 
alfo  foften  and  dilfolve,  with  the  aid  of  heat, 
the  fibrous  organs,  or  thofe  which  contain  in 
their  texture  the  matter  which  is  called  fibrine. 
This  vfolution  frequently  allumes  the  tremu- 
lous and  gelatinous  form.  They  dilfolve  and 
in  part  decompofe  the  folid  animal  fubftance, 
and  change  its  phofphate  of  lime  into  acidu- 
lous 
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îous  fait  Laftîy,  all  the  acids,  when  left  for  a 
long  time  in  contact  with  moft  of  the  loft 
membranous,  or  fibrous  animal  compounds, 
alter  them  in  the  courfe  of  time,  convert  a part 
of  them  into  ammonia,  and  are  afterwards 
found  more  or  lefs  faturated  with  this  alkali. 

3.  The  particular  afition  of  each  acid  is  de- 
termined by  its  own  peculiar  nature  ; it  is 
in  general  more  powerful  and  more  capable 
of  decompofing*  animal  matters,  in  proportion 
as  the  acid  itfelf  is  more  feeble  in  its  inti» 
mate  compofition,  and  as  its  radical  adheres  lefs 
ftrongly  with  the  oxigen.  There  are  fome  alfo 
which,  without  being  fo  eafily  decompofed,  a fit 
upon  tliefe  matters  merely  by  their  acid  power. 
This  afition  varies  befides  according  to  the  Hate 
of  concentration  of  each  of  thefe  acids,— 
according  to  the  quantity  of  acid  placed  in 
contafit  with  the  animal  matters,— according  to 
the  more  or  lefs  folid  or  foft  hate  of  thefe  mat- 
ters; and  laftly,  according*  to  the  temperature 
by  means  of  which  we  caufe  them  to  afit  recipro- 
cally upon  one  another.  Amongft  the  different 
acids  which  exert  an  influence  more  or  lefs 

"n 

evident,  and  confiderably  different  upon  the 
animal  compounds,  we  muft  particularly  diftin- 
guifli  the  fulphurtc,  the  nitric,  the  muriatic,  and 
the  oxigenated  muriatic  acids  : they  compre- 
hend all  that  need  he  confidered  as  to  this  parti- 
cular action  ; for  the  others,  and  efpecially  the 
phofp boric,  the  acetous,  the  nitric,  the  tartar- 
oiis,  and  the  oxalic,  Angularly  refemble  the 

muriatic» 
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muriatic.  It  mull  not  be  forgotten  tnat  the 
four  firft,  taken  in  a diluted  ftate,  exert  only 
the  general  actions  which  have  been  indicated 
above, 

4.  There  was  formerly  obferved  in  the  man- 
ner in  which  the  fulphuric  acid  acts  upon 
animal  matters,  the  foftening  which  they  ex- 
peience,  with  the  more  or  lets  intente  co- 
louration they  undergo  : and  it  was  believed 
that  this  effedl  announced  a kind  of  femi?com- 
buftion  beyond  which  nothing  was  apprehend? 
ed  : it  was  compared  with  the  adfion  of  fire. 
Citizen  Vauquelin  and  myfeif,  on  examining* 
the  phenomena  of  this  action,  difcovered  that 
the  ancient  notion  was  erroneous,  and  that 
there  takes  place  between  thefe  fubftances  a feries 
of  attradtions  which  change  their  nature  in  a 
very  different  manner  than  had  been  imagined. 
When  we  immerfe  an  animal  matter,  flefh,  for 
example,  white  of  egg,  or  coagulated  blood,  into 
concentrated  fulphuric  acid,  and  leave  thefe 
two  bodies  to  act  fpontaneouily,  we  fir  ft  fee  the 
animal  matter  alfume  fuccelfively  the  fawn,  the 
red,  the  brown,  and  the  black  colours,  become 
foftened,  divided,  diffolved,  and  form  a kind  of 
pafte.  The  mixture  becomes  heated  ; nothing 
is  difengaged  ; and  on  examining  it  after  the 
adtion  is  terminated,  we  find  fulphuric  acid 
weakened  with  water,  which  it  did  not  contain 
at  firfl  ; the  animal  matter  is  reduced  to  coal, 
and  fatty  particles  detach  themfelves  from  it. 

If  we  analyze  the  fulphuric  acid,  we  find  it  in 

part 
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part  fat  u rated  with  am  man  la  and  foda.  We 
therefore  find  that  it  has  decompofed  the  animal 
fubftance,  that  it  has  feparated  from  it  hidrogen 
and  oxigeiij  which  have  united  to  form  the 
water  neceffary  for  its  faturation  ; that  another 
portion  has  compofed  ammonia,  a third  has 
paffed  into  the  flate  of  fat,  and  a fourth  into 
that  of  a coally  refrduum. 

5.  When  we  afterwards  dilute  the  acid  with 
a fufficient  quantity  of  water,  then  filtrate  it  in 
order  to  feparate  the  fat  and  coally  matter,  and 
analyze  the  filtrated  liquor,  we  find  in  it  fulphate 
of  ammonia,  fulphate  of  foda,  fulphate  of  lime, 
and  a more  or  lefs  confiderable  quantity  of 
acetous  acid,  which  may  be  obtained  by  diltil- 
lation.  It  is  therefore  proved,  that  the  fuh 
phuric  acid  has  decompofed  the  faits  of  foda 
and  of  lime  contained  in  the  animal  matter, 
that  it  has  converted  it  into  ammonia*  acetous 
acid,  water,  fatty  matter,  and  coal.  We  here 
find  an  analogy  with  its  effect  upon  the  vegeta- 
ble fubftances  defcrihed  in  the  preceding  fec- 
tion  ; with  very  remarkable  differences*  the 
formation  of  ammonia  and  of  fat,  and  the  pro» 
duftion  of  the  fulphate  of  foda  and  of  lime. 
It  would  be  fuperfluous  to  explain  in  detail  the 
caufes  of  thefe  differences,  fmce  what  has 
hitherto  been  faid  fhows  fufficiently  that  they 
arife  from  the  azote  of  the  animal  matters,  the 
greater  proportion  of  their  hidrogen,  and  the 
prefence  of  the  phofphoric  faits. 
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6*  If  inftead  of  leaving  the  fulphuric  acid  to 
a6t  fpontaneouffy  upon  the  animal  matters,  we 
affift  its  adtion  by  heat,  its  effect  becomes  more 
rapid  and  more  effectual.  It  is  no  longer,  as 
in  the  former  cafe,  merely  the  tendency  of  the 
acid  to  become  faturated  with  water  that  effects 
the  decompofition  of  thele  fubftances,  and  which 
brings  into  play  the  complicated  attradtions 
proper  for  changing  their  nature.  The  princi- 
ples of  the  fulphuric  acid  themfelves  tend  to 
feparate  ; the  attraction  of  the  hidrogen  and  of 
the  carbon  of  the  animal  matters  for  the  oxigen 
of  the  acid,  is  augmented  by  the  addition  of  ca- 
loric ; a more  profound’alteration  takes  place  in 
their  nature  and  compofftion.  There  is  no  longer 
any  oily  fubftance  formed,  with  water  limply 
conffituted  for  the  faturation  of  the  acid  which 
no  longer  retains  its  character  : the  animal  mat- 
ter  approaches  much  more  to  the  ultimate  term 
of  its  decompofition.  Accordingly  we  fee  an 
effervefcence  arife,  which  is  prolonged;  car- 
bonic acid  gas,  fulphureous  acid  gas,  fulphura- 
ted  and  carbonated  hidrogen  gas  difengaged. 
Much  water  pafles  in  diftillation;  for  this  experi- 
ment ought  to  be  made  in  a diffilling  apparatus  ; 
the  acetous  acid  is  deftroyed  ; we  obtain  fill- 
phate  of  ammonia,  and  the  quantity  of  coally 
refiduum  is  lefs  than  in  the  firft  cafe. 

7.  The  nitric  acid  comports  itfelf  in  a very 
different  manner  with  the  animal  matters,  be- 
paufe  it  is  much  lefs  powerful  and  permanent,  as 

an 
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an  acid,  than  the  fulphuric,  and  efpecially  be- 
eaufe  it  is  infinitely  more  decompofable  and 
much  more  oxigenated.  It  was  formerly  re- 
marked that  it  gives  to  thofe  fubftances  a lemon- 
yellow  colour,  and  that  it  does  not  reduce  them 
to  coal  like  the  preceding.  Its  mode  of  aéting 
upon  the  vegetables,  which  has  been  explained 
in  detail,  in  one  of  the  articles  of  the  fe&ioii 
relative  to  them,  will  here  ferve  me  to  account 
for  that  which  it  exerts  upon  the  animal  mat^ 
tcrs  ; we  ihall  obferve  a more  complicated  ope- 
ration ; we  ihall  remark  in  it  important  refults 
which  the  pneumatic  dodtrine  has  enabled  us 
to  deduce  from  it.  When  Bergman  made 
known  the  formation  of  the  acid  of  fugar,  or 
the  oxalic,  by  the  nitric  acid,  Citizen  Ber- 
thollet  found,  in  1777 , that  filk,  wool,  the 
mufcies,  the  fkin,  the  tendons,  and  the  hair, 
afforded  more  of  it  than  fugar,  and  that  this 
quantity  fometimes  even  amounted  to  more 
than  half  of  their  weight,  whereas  fcarcely  a 
fourth  could  be  obtained  from  the  vegetable 
matters.  He  difcovered  at  the  fame  time,  and, 
as  we  fee,  at  a period  already  remote  (now 
nearly  twenty-two  years  ago),  that  there  was 
feparated  an  oil,  during  the  formation  of  the 
oxalic  acid,  from  the  animal  matters,  and  that 
this  oil  yielded  ammonia  in  diftillation.  This  was 
already  a {hiking  difference  obferved  in  the 
adiion  of  the  nitric  acid  upon  thefe  matters. 

8.  Eight  years  after  this  firft  difcovery,  the 
lame  chemift  made  another  ftill  much  more  im-? 

portant 
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portant  difcovery,  relative  to  the  action  of  the 
ni  tri  c acid  upon  the  animal  matters.  Having  feen 
that  they  yielded  by  this  acid,  when  rather  weak, 
and  almoft  without  the  addition  of  heat,  a large 
quantity  of  azotic  gas,  he  remarked  that  this 
property  accorded  with  that  of  yielding  ammo- 
nia ; that  when  they  had  loft  their  azote  they 
feemed  to  make  a retrograde  ftep  toward  the 
vegetable  hate  ; that  all  the  fubftances  which 
furnifh  ammonia  exhale  alfo  azotic  gas  by  the 
action  of  the  nitric  acid  ; that  in  this  adtion 
there  was  difengaged,  after  this  gas,  carbonic 
gas  and  nitrous  gas  ; that  the  oxalic  acid  v as 
then  formed,  and  the  fatty  matter  feparated  ; 
that  when  the  yellow  liquor  was  evaporated  in 
order  to  obtain  the  oxalic  acid,  acid  phofphate 
of  lime  remained  in  the  mother  water  : thus  he 
eftablifbed  a very  effential  difference  between 
the  vegetable  and  the  animal  matters.  I ex- 
amined, a fhort  time  after  this  difcovery,  all 
the  circumftances  of  the  d ^engagement  of  azote 
from  animal  matters  by  the  nitric  acid  ; I 
have  proved  that  this  acid  was  not  decompofed 
as  long  as’ that  Rengagement  continued,  and 
that  it  thus  belonged  to  the  animal  matter; 
that  gelatinous  matters  afforded  lefs  of  it 
than  the  albuminous,  and  thefe  lefs  than  the 
fibrous  ; that  the  azotic  gas  thus  obtained,  had 
a particular  faint  odour,  analogous  to  that  of 
animal  matters  when  they  begin  to  become 
tainted,  to  that  of  muriate  of  ammonia  fublimed, 
of  ammonia  decompofed  by  the  oxigenated 
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muriatic  acid,  &c.  ; and  that  its  proportion 
exactly  followed  that  of  the  ammonia  afforded 
by  each  animal  matter  ; that  when  it  had  been 
feparated  from  an  animal  compound,  this  was 
no  longer  putrefcibte  as  before  ; that  this  gas 
was  very  deleterious,  that  it  appeared  to  have 
an  influence  upon  the  production  of  putrid  dif- 
cafes  in  men  expofed  to  its  aCiion.  Since  my 
ftrft  affertion,  forne  have  attempted  to  make  a 
point  of  medical  theory  of  this  objeCt,  and  its 
refill t has  been  defignated  by  the  name  of  fep- 
ion  gas , given  to  the  azotic  gas. 

9-  In  1 790,  another  difcovery  prefented  itfelf 
to  me  in  the  courfe  of  my  experiments  relative 
to  the  aCtion  of  the  nitric  acid  upon  the  animal 
fubftances;  namely,  the  formation  of  the  Pruffic 
acid,  and  its  d Rengagement  in  vapour,  eafily 
diftinguifhable  by  its  ft  ran  g fmell  of  bitter  al- 
monds : as  it  will  be  treated  of  more  in  de- 
tail in  one  of  the  fubfequent  articles,  I fpeak 
of  it  here,  only  in  order  to  complete  the  enu- 
meration of  the  principal  effeCts  of  this  acid. 
We  fee  that  thofe  effeCts  confift  in  a yellow 
or  red  colouration,  in  the  difengagement  of 
azote  in  the  ftate  of  gas,  in  the  formation  of 
the  Pruffic  acid,  of  the  oxalic  acid,  of  the  car- 
bonic acid,  and  of  a fatty  matter.  The  dif- 
ference of  this  aCtion  from  that  of  the  fulphu- 
rie  acid,  confift  in  the  reparation  of  azote,  the 
formation  of  a thicker  oil,  of  lefs  water,  the 
abfence  of  ammonia,  the  non-precipitation  of 
carbon,  the  formation  of  the  oxalic  acid  ; it 
£ depends 
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depends  evidently  upon  the  greater  folubility  of 
the  animal  matter  in  this  acid,  its  larger  quan- 
tity  of  oxigen,  which  feizing  the  principles  of 
this  matter,  infulates  and  burns  its  carbon,  em- 
ploys its  hidrogen  with  a portion  of  this  car- 
bon itfelf  and  of  the  oxigen  in  the  formation 
of  the  kind  of  fat,  &c.  Thefe  united  eftecls 
are  ftill  more  numerous  and  more  difficult  to  be 
well  explained  than  thofe  produced  by  the  ful- 
phuric  acid,  as  there  are  more  attractions  acting 
at  the  fame  time;  they  are  neverthelefs  very 
well  adapted  for  making  us  acquainted  with  the 
nature  of  the  animal  fubftances  and  confirming 
what  has  already  been  enunciated  refpecting 

them. 

K>.  The  muriatic  acid  prefents  nothing  par- 
ticular in  its  action  upon  the  animal  fubftances, 
neither  do  the  phofphoric  or  the  vegetable  acids; 
it  is  only  a little  more  powerful  than  the  latter. 
They  all  diflolve  the  fibrous  and  mufcular  part, 
reduce  it  into  a kind  of  jelly  ; and  at  laft  they 
decompofe  and  convert  a p3.rt  into  ammonia, 
which  faturates  them.  They  coagulate  the 
albuminous  liquids,  foften,  and  in  part  decom- 
pofe the  bones,  as  well  as  the  cartilages  ; they 
alfo  dilfolve  the  membraneous  textures.  It  is 
believed  that  this  effeCt  takes  place  during  life, 
by  the  abufe  of  the  vegetable  acids,  of  the  ace- 
tous and  of  the  nitric  acid,  and  that  it,  is  on 
this  account  that  perfons  who  take  them  in 
abundance  grow  lean,  and  lofe  even  a poi- 
son of  the  hulk  or  of  the  thicknefs  of 

their 
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their  mufcles.  With  refpeft  to  the  oxygen- 
ated muriatic  acid,  it  acts  with  a far  fuperior 
energy  upon  thefe  fubftances.  At  the  moment 
of  its  contact  with  thofe  animal  liquids,  it 
thickens,  coagulates  and  condenfes  them  into 
flakes,  into  mucous  fragments,  and  thus  con- 
firms what  I have  faid  of  the  coagulation  of 
this  humour  by  the  combination  or  the  fixation 
of  oxigen.  It  hardens  the  folids,  makes  them 
ihrink  and  contract,  weakens  their  colour  with- 
out deftroying  it,  and  even  brightens  that  of 
feveral  of  them.  We  ihall  fee  hereafter  that  its 
powerful  action  upon  the  humours  and  the 
organs  of  living  animals,  is  calculated  to  throw 
feme  light,  at  a future  period,  upon  their  func- 
tions and  phyfiology. 


j Article  VI. 

1 Of  the  Properties  of  Animal  Matters  derived 
from  their  Altérabilité / bp  the  Alkalis. 

1.  THE  violent  aétion  of  the  cauftic  alkalis 
upon  animal  fubfiances  has  long  fince  been 
obferved  by  chemifts  ; but  not  knowing  then 
either  the  pure  date  of  the  alkalis,  or  the 
intimate  nature  of  the  organic  compounds, 
they  were  neither  able  to  explain  this  a&iom 
nor  to  avail  themfelves  of  it  for  the  purpofe  of 
afcei  taining  the  compofition  of  thefe  matters» 
It  was  a faff  which  they  had  obferved^  without 

being 
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being  able,  to  deduce  from  it  inferences  ufeffcl 
for  the  advancement  of  the  fcience,  and  they 
contented  themfeives  with  making  fome  ap- 
plications of  advantage  to  feveral  of  the  pio- 
celles  of  the  arts,  fucli  as  the  employment 
of  fixed  alkalis  rendered  cauftic  by  means  of 
lime,  for  the  purpofe  of  opening  iflues,  ex- 
tirpating indolent  and  fleatomatous  tumouis, 
clearing  the  fat  out  of  wool,  &c.  It  is  only 
fince  the  rife  of  the  pneumatic  doctrine  that 
the  action  of  the  alkaline  cauftics  upon  ani- 
mal matters  has  begun  to  be  known  and  em- 
ployed for  the  purpofe  of  determining  their 

nature. 

g.  It  was  fir  ft  remarked  that  thefe  re-agents 
a&ed  in  a much  more  powerful  manner  upon 
animal  than  upon  the  vegetable  fubftances,  and 
that  whilft  they  diffolved  the  latter  but  {lowly 
and  with  difficulty,  they  foftened  and  diffolved 
the  former  with  rapidity  : it  was  alfo  perceived 
that  all  animal  textures  treated  by  cauftic  alka- 
line leys  loft  their  ftrength  and  their  weight, 
whilft  thole  of  vegetable  filaments  were  but 
very  little  altered  by  them.  To  this  adlion. 
is  to  be  attributed  the  kind  of  greafy  and 
nndluous  feel  which  we  perceive  when  we  rub 
the  cauftic  leys  between  the  fingers  ; a pheno- 
menon which  caufed  the  name  of  oil  of  tartar 
to  be  given  to  the  concentrated  folution  of 
pot-afh.  This  folubility  of  the  animal  matters 
takes  place  even  by  the  folid  fixed  alkalis,  becaufe 
they  find  a fufficiency  of  water  in  thefe  matters 
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to  become  fir  ft.  foftened  and  diffolved,  whence 
they  are  afterwards  enabled  to  act  as  folvents. 

3.  In  1782,  Citizen  Berthollet  pub li died  a 
Memoir  upon  this  adlion  of  the  alkalis:  he  re* 
preiented  it  as  the  effect  of  a fnnple  combination, 
into  winch  the  animal  matters  entered  intire  : 
he  remarked  that  wool,  filk,  flefli,  boiled  with  a 
concentrated  ley  of  pot-aili,  were  diffolved  in 
rt,  deprived  it  of  its  caufticity,  gave  it  a bitter 
ta  lie,  and  a red  colour,  but  did  not  take  carbonic 

acid  from  it,  as  Macbride  had  believed  ; that 
this  folution  was  precipitated  by  the  acids  and 

the  metallic  faits  ; that  in  the  latter  precipita- 
tion, the  dépolit,  compofed  of  animal  matter 
and  oxide  approaching  to  the  metallic  hate,  was 
unalterable  and  not  imprutrefcihle  ; that  it  did 
not  precipitate  the  fuper-oxigenated  muriate  of 
mercury,  whii  ft  a folution  of  in  gar  and  of 
ftarch  in  the  fame  alkali  did  not  deftroy  its 
caufticity  but  decompofed  this  metallic  fait  ; 
that  the  animal  matter  thus  faturated  the  alkali. 

4.  A phenomenon  obfervcd1  by  the  fame  che* 
milt  induced  me  to  adopt  an  opinion  different 
from  his;  it  led  me  to  make  a feries  of  experi- 
ments which  furnifhed  me  with  another  theory, 
by  fliowing  me  that  fomething  different  from  a 
fimple  folution  took  place.  Citizen  Berthollet 
had  remarked  that  the  folution  of  an  animal  mat* 
ter  by  cauftic  alkali  exhaled  a difagreeable  pu- 
trid fmelh  I foon  found  that  in  fadt  every  ful> 
fiance  of  this  nature  difengaged  a remarkable 
quantity  of  ammonia  at  the  moment  when  it 


was 
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was  treated  by  a ftron  g alkaline  ley  ; that  at 
the  fame  time  caloric  was  difengaged  ; that  the 
fame  ci  ream  fiances  took  place,  though  with  lefs 
energy,  with  lime,  ftrontian,  and  barites  As 
a frefli  animal  matter  does  not  contain  ammo- 
nia ready  formed,  I concluded  that  it  was 
formed  from  it  by  the  action  of  the  alkalis, 
that  after  this  the  matter  being  once  diffolved 
was  no  longer  the  fame  as  before  its  folution, 
but  that  its  nature  was  changed.  In  the  pre- 
paration of  the  animal  foap  which  is  manufac- 
tured according  to  the  recommendation  and 
the  advice  of  Citizen  Chaptal,  by  boiling  fhreds 
of  woollen  huffs  in  a ftrong  ley  of  pot-alb,  till 
it  diffolves  no  more  of  them,  this  liquid  and 
coloured  foap,  ufeful  in  the  manufactories  of 
flannels,  of  cloths,  and  of  blankets,  retains 
and  gives  to  the  {tufts  a difagreeable  fmell 
which  proceeds  from  this  ammonia  that  is 
formed,  and  is  diffipated  in  the  air  by  much 
wafhing. 

5.  It  is  eafy  to  conceive  that  in  propor* 
tion  as  ammonia  is  formed,  the  animal  matter 
doling  five  times  as  much  azote  as  hidrogen, 
muft  contain  in  its  portion  united  with  the 
alkali  much  more  hidrogen  than  before,  and 
that  having  thus  contracted  an  oily  character 
its  alkaline  combination  is  a real  foap;  accord- 
ingly, all  the  properties  deferibed  by  Citizen 
Berthollet  in  this  folution  are  fo  many  characters 
of  a faponaceous  compound.  The  acids  decom* 
pole  Tt  and  feparate  from  it  a concrete  brown 


ON  AN  î MAL  SUBSTANCES. 


)7 


oil;  the  metallic  (blutions  form  in  it  infoluble 
precipitates  of  foaps  ; and  the  fame  is  the  cafe  with 
the  earthy  faits.  Citizen  Chaptal  has  propofed 
it  to  an  i wet  the  pur  poles  of  a real  foap  in  the 
woollen  m an ufa6t ures.  It  is  evident  that  there 
is  no  proof  wanting  to  my  opinion. 

b.  The  red  or  brown,  more  or  lefs  deep  colour 
which  animal  fufaftances  affame  when  they 
are  diffolved  in  the  cauftic  lev  of  fixed  alkalis, 
indicates  alfo  another  change  of  thefe  fubftances. 
It  is  eafily  conceived  that  when  azote  and  hidro- 
gen  is  feparated  from  them  to  form  the  ammo- 
nia which  is  difengaged,  a portion  of  infulated 
carbon  mud:  be  precipitated,  and  that  the  oil 


then  formed  mu  ft  approach  to  the  nature  of 
thole  which  are  called  empyreumatic.  Petit 
obferved,  in  1733,  in  the  Memoirs  of  the 
Academy  of  Sciences,  that  a piece  of  lapis 
cau fticus  fufrounded  with  fat  and  (kin,  ren- 
dered thefe  parts  reddifh  by  remaining  in  them 
for  fome  hours.  Poulletier  de  la  Sidle  has  de- 
icribed,  in  his  Commentary  upon  the  Pharma- 


copeia of  London,  experiments  made  upon 
the  application  of  the  lapis  caufticus  to  the  fkin 
or  a dead  oôdy,  in  wiiich  lie  obtained  the  fame 
re  fuit.  This  agent,  employed  with  the  fame 
care  and  the  lame  apparatus  upon  the  living 
fubjeet,  produced  an  debar,  an  excavation, 
wim  a margin  of  a livid-red  colour,  owing  to  its 
coloming  action  upon  the  (ubcutaiieous  fat. 

^ diiïs  aétion  of  the  alkalis,  which  at  pre- 
sent is  well  afeertained,  explains  their  ufe  as 
/ol.  IX.  II  cau  dies 
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cauftics  for  removing  malignant  ulcers,  indolent 
humors  ; it  is  evident  how  tlieir  employment  as 
folvents  for  the  clifeafes  which  require  this  kind 
of  remedies,  may  become  dangerous  if  abufed  ; 
how  the  alkaline  leys  alter  and  weaken  all  the 
animal  textures  which  are  impregnated  with 
them,  or  kit  to  remain  in  them,  and  efpecially  n 
heated  with  thefe  liquors  ; as  is  frequently  pmc^ 
fifed  with  'wool,  filk,  hair,  leathers’,  &c. 


Article  V 


Of  the  Action  of  the  Saline  Suhfances , tne 
Oxides  and  the  Metallic  Salts  upon  Ani- 
mal Suhf  ances , conjidered  as  Character'  of 


b lances. 


1.  I COMBINE  in  a tingle  article  the  aAion 
of  three  kinds  of  fubftances  upon  animal  mat- 
ters, bee  aide  it  is  either  weak  or  difficult  to  be 
determined,  or  not  yet  appreciated  with  ac- 
curacy. There  are  few  facts  to  be  defended, 
and  few  refaits  to  be  deduced  from  the  aAion 
of  thefe  bodies  : it  was,  therefore,  ne  cedar  y that 
1 fhould  confider  them  together,  not  to  fe  par  ate 
them,  but  affociate  them  in  one  confider  at  ion. 

% The  prefervative  property  which  the  faits 

fhow  with  refpeA  to  all  the  organic  fubftances 

in  general  is  well  known,  and  a number  of  arts 

and 
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and  procédés  efpecially  prove  the  exiftence  of 
this  property  with  refpeCt  to  the  animal  matters. 
Aium  hardens  fkins  and  contracts  their  texture, 
which  it  renders  more  durable  ; its  folution  is 
frequently  employed  in  order  to  preferve,  againft 
every  kind  of  alteration,  the  organs  or  the  parts 
of  animals  in  anatomical  collections.  The 
muriate  of  foda  produces  a fimilar  effect, 
which  p referees  meat  fo  well,  that  it  is  em- 
ployed in  order  to  prevent  its  fpoiling  and  to 
adapt  it  for  nourifliment.  The  fame  procefs  is 
employed  for  butter  and  cheefe.  Pringle  ima- 
gined that  a final  1 dofe  of  fait  accelerated  their 
putrefaélion,  whi.lft  a large  one  was  antifeptic  : 
this  opinion  has  been  found  to  be  an  error,  and 
that  a final  1 quantity  of  fait  differs  the  animal 
matters  to  putrefy,  only  becaufe  it  does  not 
abforb  the  whole  of  their  humidity. 

3.  The  earthy  faits,  whilft  they  prefen t the 
property  of  the  preceding,  exhibit  another 


character  in  their  active  energy  upon  animal 
matters  ; they  decompofe  their  foiuhle  phof- 
phates,  namely,  thole  of  foda  and  ammonia,  which 
are  ahnoft  conftantly  contained  in  the  liquors 
of  animals  : hence  it  comes  that  when  we  pour 
dilutions  of  nitrates  and  muriates  of  lime,  mao*- 
neiia,  or  ftrontian,  into  the  ferum,  whey,  urine, 
the  water  of  hydropic  cafes,  or  water  in  which 
belli  has  been  boiled,  &c.  a more  or  Id's  abun- 
dant precipitate  is  produced,  which  is  always 
phofphate  of  lime.  The  foda  which  exifts  iniu- 
iated,  or  in  the  faponaceous  ftate  in  feveral  of 
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thefe  liquors  and  in  the  bile,  alfo  cleeompoie» 
thefe  faits  and  precipitates  their  earthy  bales  ; 
fo  that  this  precipitate  is  frequently  two-fold 
and  con  lifts  of  earthy  phofphates  and  eai  th. 
In  the  cafe  of  the  faponaceous  animal  liquors, 
the  precipitate  which  is  formed  is  an  infoluble 
earthy  foap.  The  aluminous  faits,  whilft  the} 
produce  the  fame  effect  upon  the  coloured 
liquors,  frequently  deprive  them  of  their  colour, 
with  the  matter  of  which  alumine  has  a ft  r on  g 

A 

affinity. 

4.  It  is  evident  from  this  expofttion  that  the 
faline  matters  have  almoft  always  a very  com- 
plicated efteftt  upon  the  liquid  animal  fubftances, 
a part  of  the  laits  of  which  they  decompofe, 
becoming  decompoied  themfelves,  efpecially 
when  they  are  of  an  earthy  nature,  and  that  they 
preferve  thefe  matters  when  folid,  and  condenfe 
their  texture.  We  muft,  therefore,  confine 
ourfelves  to  thefe  effects  the  generality  which  it 
is  here  neceffary  to  prefent  ; we  fhall  hereafter 
have  occafton  to  give  an  account  of  fome  other 
allions  exerted  by  the  faits  upon  feveral  animal 
fubftances  in  particular,  to  ihow  that  thefe 
actions  depend  upon  the  fpecial  nature  of  thefe 
fubftances,  and  that  they  ought  to  be  confidered 
as  very  proper  for  chara&erifmg  them.  It  can 
fcarcely  be  doubted  that  many  faits  with  an  alka- 
line bale,  which  are  not  found  in  the  animat 
compounds,  produce  in  thefe  compounds  phe- 
nomena of  decompofition,  or  of  triple  and  per- 
haps quadruple  union,  which  have  not  yet  been 

deter- 
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determined.  Much  hill  remains  to  be  done  for 
the  Science  in  all  thefe  refpeéts. 

5.  Thole  metals  which  are  the  molt  eafily 
oxided  undergo  this  kind  of  alteration,  when 
they  are  kept  immerfed  in  feveral  animal  liquids. 
Iron,  zinc,  lead,  and  clipper  belong  efpeciàlly  to 
this  order;  their  oxidation  is  more  particularly 
fpeedy  and  more  marked  in  the  albuminous 
liquors.  This  flow  combuftion  is  frequently 
fucceedcd  by  a real  phofphatization,  by  the  union 
of  the  metallic  oxides  with  the  phofphoric  acid 
of  the  animal  matters.  Every  one  knows  how 
eafily  filver  becomes  coloured  and  blackened  by 
tne  contact  of  thefe  matters,  and  even  of  the 
vapours  which  exhale  from  them.  The  fulphu- 
rated  hidrogen  gas  with  which  they,  are  fre- 
quently charged  is  the  fource  of  this  alteration  ; 
the  fulphur  which  abandons  it,  unites  in  the 
pourfe  of  time  with  this  metal,  and  it  was  the 
caufe  of  the  fulphuret  of  filver  formed  by  plates 
of  this  metal,  which  had  remained  for  a long* 
time  in  a privy  at  Compeigne,  and  were 
examined  in  1765  by  JVfacquer.  Even  the 
metals  that  are  the  leaft  eafy  to  be  oxidated, 
neverthelefs  allume  this  flate  by  trituration 
with  thole  animal  liquors  which  quickly  abforb 
this  principle.  It  is  in  this  manner  that  mer- 
cury, gold  and  filver,  triturated  with  faliva  and 
fat,  are  converted  in  a longer  or  lhorter  time 
into  real  oxides  when  they  have  the  coiitafl;  of 
the  air. 


6.  The 
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6.  The  highly  oxicled  metallic  oxides,  on 
the  contrary,  yield  a more  or  lefs  confkleraole 
portion  of  their  oxigen  to  the  animal  matteis 
with  which  they  are  placed  in  contact.  It  is  in 
this  manner  that  thofe  of  mercury  and  of  lilvei 
thicken  and  coagulate  the  albumen  : fome  or 
thofe  which  adhere  the  leaft  with  it,  and  fuifei 
it  to  be  taken  from  them  with  more  or  lefs  fa- 
cility, even  burn  the  animal  compounds.  Ac- 
knowledged as  cauftics,  when  they  are  applied 
to  thefe  compounds  in  the  living  ftate,  they 
may  ferve  for  making  their  analyfis  when  they 
are  deprived  of  life.  The  animal  matteis  aie 
reduced  into  coal  by  the  action  of  thefe  oxides; 
whil ft  it  takes  place  water  is  formed,  fometimes 
ammonia,  andin  other circumftances,  nitiicacuk 
It  is  on  this  account  that  the  red  oxide  of 
iron,  mixed  with  the  animal  fubftances  empio}  ed 
in  the  artificial  nitre-beds,  contributes  to  the 
formationof  this  acid. 

7.  The  folutions  of  the  metals  in  the  acids, 
adt  by  both  their  component  parts  upon  the  ani- 
mal liquors  ; there  is  not  one  of  them  that  is 
not  clecompofed,  and  the  oxide  of  which  is  not 
feparated  and  approached  to  the  metallic  ftate, 
by  remaining  in  this  liquor.  Thole  of  the 
white  metals,  and  eipccially  of  meicuij,  and 
lead,  and  of  filver,  are  precipitated  at  the  very 
moment  of  their  mixture  with  thefe  liquors. 
This  precipitate  is  formed  either  by  the  muri- 
atic acid,  or  by  the  phofphoric  acid,  which 

form  part  of  the  elements  of  thefe  matters  ; the 
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foda  which  they  contain,  alfo  contributes  to  it  ; 
the  albumen,  which  frequently  conftitutes  a 
portion  of  them,  by  taking  oxigen  trom  the 
oxides  of  the  folutions  alfo  produces  their  repa- 
ration from  the  acid  : fometimes  even  the  ful- 
phurated  hidrogen  diffolved  in  the  animal 
liquids,  enters  for  fometliing  into  the  precipi- 
tation ; fo.  that  the  precipitates  obtained  in 
thefe  operations  may  be  compofed  of  five  differ- 
ent matters  ; namely,  of  a phofphate,  a muriate, 
a fimple  metallic  oxide,  and  the  fame  oxide 
albuminated  and  fulphurated  : a delicate  ana- 
lyfis  made  dowdy  by  means  of  different  acids, 
may  exhibit  each  of  thefe  metallic  precipitates, 
and  even  give  the  proportions. 

8.  The  action  of  the  metals  and  of  the  me- 
tallic oxides  and  folutions  upon  the  animal 
folids,  has  not  yet  been  examined  with  f effi- 
cient accuracy  for  it  to  be  poffible  to  defcribe 
it  with  exaetnefs.  It  is  known  that  thefe  folids 
are  preferred  by  thefe  folutions;  that  they  be- 
come coloured,  condenfed,  contracted,  and  hard- 
ened ; that  they  abforb  a portion  of  the  me- 
tallic fait;  that  they  decompofe  another  and 
feparate  from  it  the  oxide  which  they  approach 
to  the  metallic  ft  ate  ; that  they  at  the  fame  time 
fuffer  an  alteration  more  or  lefs  confiderable, 


according  to  the-  differently  concentrated  ftate 
of  the  folution,  and  that  in  the  frequently 
dark  colour  which  they  acquire,  their  carbon 
is  infulated,  and  their  hidrogen  burned.  The 
moll  acrid  and  molt  canftie  folutions  burn  and 
entirely  deftroy  the  textute  of  the  animal 
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folids,  by  reducing  them  to  a complete  coally 
ftate  : it  is  for  this  purpofe  that  they  are  em- 
ployed in  furgery. 

Article  VIII. 

Of  the  Action  of  Vegetable  Matters  upon 
the  Animal  Sub  fiances,  confidered  as  Generic 
Characters  of  the  latter . 

1.  THE  entire  vegetables,  or  the  different  im- 
mediate materials  ot  vegetables,  have  not  nearly 
fo  powerful  an  action  upon  the  animal  lubltances 
as  that  which  they  exert  upon  mo  ft  ot  the  pre- 
ceding fubftances  ; the  effeft  which  they  pro- 
duce upon  them  is  frequently  almoft  infenfi- 
ble.  It  is  not  obferved,  that  they  tend  to  dis- 
organize them,  to  decompofe  them,  01  to  oeftioy 
the  equilibrium  which  éxifis  between  their  con- 
it  it  uent  principles  ; we  confequently  find  that 
they  cannot  be  ufed  tor  analyzing*  them.  This 
action,  however,  is  not  a nullity;  though  it 
is  feeble,  it  does  not  the  lefs  merit  to  be  ex- 
amined with  attention,  and  described  with  care: 
we  find  in  it  phenomena  which  may  add  to  the 
chemical  characters  of  the  animal  fubftances, 
and  contribute  to  the  underftanding  of  their 
nature. 

2.  Formerly  we  judged  by  the  tafte  of  plants 
of  their  medicinal  virtues,  which  fome  phyfi- 
cians  had  attributed  to  their  chemical  proper- 
ties ; but  the  erroneous  notions  which  they  had 

formed  of  the  analogies  of  thefe  two  hinds  of  pro- 
perties 
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parties  arc  now  banifhed  by  a found  theory  ; and 
the\'  no  longer  form  a part  of  the  fcience.  It  was 
thought  that  the  iuices  of  the  vegetables  mixed 
with  the  animal  liquors  ought  alfo  to  (how,  in 
their  fenfible  action  upon  thefe  liquids,  the 
nature  of  their  action  in  difeafes  ; fome 
were  folvent  or  atténuant,  others  infpiflant 
and  incraffant,  fome  anti-putrefcent,  others 
aftringent  and  condenfing,  others  again  feptic. 
It  has  been  afcertained  that  thefe  experiments 
were  not  only  mere  chimeras  as  to  the  theraputic 
theory,  hut  alfo  real  errors  with  refpedt  to  the 
chemical  eflfedts,  which  are  ftilltoo  much  compli- 
cated, even  at  the  prefen t day,  when  the 
fcience  is  fo  much  farther  advanced,  to  be  capa- 
ble of  being  well  determined® 

3.  We  may  with  greater  facility  appreciate 
the  immediate,  though  feeble  effects,  produced 
by  the  immediate  materials  of  plants,  when  fui- 
ficiently  pure  and  infulated,  upon  the  animai 
matters.  The  mucilages  diifolve  in  their  liquids, 
and  frequently  precipitate  from  them  fuch  mate» 
rials  as  arc  lefs  foluble  than  thole  which  thev 
contain.  Sugar,  w hi  1ft  it  produces  this  fir  11 
effedt,  a dis  befides  as  a preferver  : fometimes 
by  its  folution  it  favours  the  alterability  and 
fermentability  of  which  they  are  fufceptible. 
It  has  already  been  feen  that  the  vegetable  acids 

coagulate  the  albumen,  diifolve  the  fibrin  and 
the  gelatin,  and  prevent  or  retard  their  altera» 

tions* 

4»  All  the  inflammable  oily  bodies,  all  the 
materials  of  vegetables  in  which  hidrogen  ap~ 

* pears. 
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pears  to  be  the  fuperabimdant  principle,  act  in 
an  uniform  manner  upon  the  animal  (jubilances. 
When  covered  with  fixed  oil,  they  keep,  and 
frequently  fuffer  themfelves  to  be  penetrated  by 
it,  like  the  (kins  which  thus  acquire  pliability  ; 
the  animal  mucilages,  the  albumen,  and  the 
gelatin,  render  it  mifcible  with  water  by  agi- 
tation, and  fufpend  it  in  emulfion  ; oil  dif- 
folves  the  fats  with  the  aid  of  heat. 

The  volatile  oils,  the  balfams,  the  refins, 
camphor,  preferve  the  animal  fubftances  from 
putrefaction:  on  this  account  they  were  em- 
ployed by  the  nations  of  antiquity  for  the  pur- 
pofe  of  preferving  dead  bodies  in  embalming. 

So  tirons;  and  fo  marked  an  attraction  is 
obferved  between  the  vegetable  colouring  mat- 
ters and  the  animal  textures;  and  this  is  lb  well 
demonftrated  by  the  folidity  of  the  dyes  applied 
to  wool,  filk,  &c.,  that  in  order  to  make  vege- 
table threads  approach  to  the  fame  folidity, 
they  are  fuccefsfully  impregnated  with  fat  or 
animal  oil,  which  difpofes  the  colouring  matter 
to  adhere  to  them. 

The  ligneous  matter  itfelf,  however  inert  it 
may  appear,  is  not  entirely  void  of  adtion  upon 
the  animal  matters  when  reduced  into  powder 
and  thrown  upon  their  furface,  it  dries  it,  abforbs 
their  moi  (hire,  hardens  them  and  preferves  them 
from  alteration. 

5.  The  different  vegetable  materials  hitherto 
indicated  are  almoft  inert  in  comparifon  with 
three  other  vegetable  fubftances,  the  energy  of 

which 
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which  upon  the  animal  compounds  is  infinitely 
ftronger  : thefe  are  the  tannin,  the  galiin,  and 
alcohol  ; each  of  them  deforces  to  be  examined 
ftparately.  I have  already  upon  a former  oc» 
cafion  fpoken  of  the  nature  and  general  pro- 
perty of  tannin  ; and  I muft  hereafter  treat  with 
fome  detail  of  the  cutaneous  texture  ; it  will, 
therefore,  be  ufeful  here  only  to  hate  the 
general  imprefiion  which  the  animal  matters 
experience  from  this  fubftance.  Tannin  dif- 
folved  in  water  precipitates  the  albumen  and 
gelatin  from  their  natural  folutions  or  from 
the  animal  liquids  which  contain  them.  The 
precipitate,  efpecially  that  of  the  gelatin  or 
glue,  is  loft,  fawn  coloured,  ductile;  it  hardens 
and  becomes  brittle  by  drying:  it  is  then  in- 
soluble and  unalterable  This  precipitation  is 
fo  well  adapted  for  characterizing  the  animal 
fubftances  and  efpecially  the  gelatin,  that  by 
its  quantity  we  may  determine  that  of  this  prin- 
ciple as  well  as  ascertain  its  prefence.  It  is 
alfo  found  that  tannin,  which  has  become  an 
ufeful  re-agent  in  the  animal  analyfis,  is  the 
moft  powerful  of  the  vegetable  antifeptics,  f rice 
tanned  fkins  experience  no  more  fen  Able 
alteration  and  keep  a long  time  without  change. 
This  property  will,  at  fome  future  period,  afford 
an  ufeful  application  to  medicine  ; it  may  already 
be  employed  with  advantage  for  anatomical 
preparations  and  for  preferving  membranous 
organs. 


6,  Galiin 
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6.  Gallin  I term  the  impure  gallic  acid,  com* 
bined  with  a fmall  portion  of  extractive,  or  of  a 
vegetable  principle  hitherto  unknown,  in  which 
Its  aftringent  ta  he  principally  refides.  It  exifts 
almoft  always'' along  with  the  tannin  ; it  is  not 
abforbed  by  the  animal  matters,  nor  precipitated 
by  the  folution  of  glue  : fo  that  water  faturated 
with  tan,  and  afterwards  deprived  of  tannin  by 
the  fkins  which  have  taken  it  from  it,  contains 
this  gallin  which  is  exhibited  in  it  by  precipi- 
tating the  fulphate  of  iron.  Mr.  Proiift  has 
feparated  the  gallin  from  the  tannin,  both  con- 
tained  together  in  a decoction  of  gall-nuts,  by 
uniting  it  with  muriate  of  tin  which  feizes  the 


tannin  by  which  the  oxide  of  tin  is  precipi- 
tated, and  leaves  in  the  fupernatant  liquor  the 
gallin  with  the  muriatic  acid.  Citizen  Seguin 
has  difeovered  in  the  gallin  the  property  of  clif- 
oxigenating  or  unburning  animal  matters, 
and  of  diftending  them,  by  f welling  them  in  fuch 
a manner  as  to  difpofe  them  by  this  double  effeét 
to  combine  with  the  tannin.  The  ufe  of  the 
gallin  as  a re-agent  may  hereafter  be  carried 
fo  far  as  to  enable  us  by  its  means  to  afeertain 
the  hate  of  oxigenation  of  the  different  animal 
fubflances. 

7-  Alcohol,  the  produft  of  a fpontaneous 
alteration  oi  the  faccharine  matter  that  has  been 
elfewhere  deferibed,  has  itfelf  a very  marked 
a&ion  upon  the  animal  compounds  ; its  effect 
is  fourfold  upon  thefe  compounds  accord- 
ing to  their  different  nature  : it  diffolves  fome 

and. 
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and  may  ferve  to  feparate  them;  it  coagulates 
others;  lome  it  preferves  and  even  hardens  their 
texture. 

It  efreéts  the  folution  of  the  animal  refins, 
of  fome  colouring  parts  of  animals,  of  feverai 
of  their  acids,  of  certain  fats,  efpecially  of  that 
which  I call  adipocire , and  which  is  found  in 
the  dried  liver,  in  biliary  calculi,  &c. 

It  coagulates  the  albuminous  liquids  ; it  pre- 
cipitates from  them  the  albumen  in  fmall  flakes 
aim  oft  pulverulent  which  may  be  diffolved  in 
water,  as  Bucquet  has  remarked,  at  the  moment 
when  they  have  juft  been  precipitated.- 

It  preferves  and  defends  againft  putrefaction 
almoft  all  the  animal  matters  liquid  or  folid  : 
it  is  employed  for  this  purpofe  in  anatomical 
laboratories,  and  even  in  medicine. 

Finally,  it  hardens  the  texture,  contracts  and 
condenfes  the  fibres  of  mo  ft  of  the  felids  of 

animals,  it  condenfes  and  hardens  their  plates 
and  laminas. 


Article 
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Article  IX. 

Of  the  Property  of  Forming  Pritfic  Acid  and 
fame  other  Acids , conftdered  as  Character  of 
the  Animal  Compounds . 

5 1 i 

Î.  THOUGH  the  difcovery  of  Pruffian 
blue,  made  in  the  fir  ft  years  of  the  eighteenth 
century  by  Diefbach  and  Dippel,  two  chemifts 
of  Berlin,  had  at  firft  only  a colouring  matter 
ufeful  in  painting  for  its  object,  it  might  fmce 
that  time  be  thought  that  it  would  have  a 
dircét  influence  upon  animal  chemiftry,  as  it 
reallv  belongs  to  the  fubftances  of  this  nature, 
and  was  made  by  a che  mi  ft  who  had  mucn 
occupied  himfelf  with  thefe  fubftances.  How- 
ever its  relations  with  this  kind  of  analyfis,  and 
the  characters  which  I now  derive  from  it  in 
order  tod iftinguifh  the  animal  fubftances,  were 
not  very  perceptible  till  after  the  experiments 
of  Citizen  Berthollet  in  1787,  and  efpecially  till 
after  a difcovery  made  by  myfelf,  in  1790,  upon 
the  produétion  of  the  Pruftic  acid,  during  the 
treatment  of  animal  matters  by  the  nitric 
acid.  It  required  the  labours  of  nearly  eighty 
years  to  afcertain  this  influence  ; and  this  is 
the  reafon  why  I think  it  incumbent  upon  me 
to  give  a fomewhat  detailed  hiftory  of  thefe 

labour^ 
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labours,  or  at  leaft  of  the  principal  epochas  which 
conftitute  it. 

S.  It  was  a little  before  the  year  1710,  that 
Diefbach,  having  borrowed  from  Dippel  fome 
alkali,  in  order  to  precipitate  a lake,  or  extract 
fromfulphate  of  iron,  accidentally  obtained  a very 
beautirul  blue.  The  latter  chemift,  knowing 
that  this  alkali  had  repeatedly  ferved  him  for 
diftilling  and  rectifying  animal  oils,  eafdy  re» 
produced  this  colour  by  precipitating  fulphate 
of  iron  with  a fimilar  alkali.  This  difcovery 
was  announced  in  the  Memoirs  of  the  Aca- 
demy oi  Berlin,  in  1710.  In  1 724,  Woodward 
defcribed,  in  the  Philofophical  Tranfaétions,  the 
firft  procefs  for  preparing  this  new  blue,  which 
made  much  noifc.  It  confiited  in  calcining:  in 
a crucible  equal  parts  of  ox- blood  and  pot-afli 
to  red  nefs,  lixiviating  the  product  with  boil- 
ing water,  mixing  this  lixivium  with  a folution 
of  fulphate  of  iron  and  of  alum,  and  employing 
muriatic  acid  in  order  to  brighten  the  blue, 
which  was  warned  with  a large  quantity  of 
water.  This  very  good  procefs  is  ftill  in  a 
great  meafure  followed  in  the  workshops 
The  name  of  ILvivium  of  blood  was  given  to  the 
liquor  obtained  from  the  alkali  treated  with 
this  fubftance,  afterwards  dilfolved  in  water, 
and  thus  difp.ofed  to  precipitate  the  iron  in  the 
blue  ftate. 

3.  The  chemifts  zeal  ou  fly  laboured  upon  this 
procefs,  and  at  fir  ft  fought  various  means  for  ' 
rendering  the  alkali  capable  of  producing  this 
5 colour. 
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colour.  Brown,  in  Î 724,  found  that  the  alkali 
treated  with  fleih  acquired  this  property  in  the 
fame  manner  as  with  blood  ; and  he  endeavoured 
to  explain  its  formation  bv  means  of  a bitii* 
minons  principle  of  iron,  developed  by  the 
blood,  and  fixed  upon  the  alumine.  Geoffroy, 
the  phyfician,  difcoveied  in  1 7W5,  that  oil, 
wool,  hartfhorn,  fponge,  and  even  thyme 
calcined  with  alkali,  give  it  the  fame  action 
upon  the  fulphate  of  iron  ; he  thence  explained 
the  blue  before  defer! bed  in  focla  treated 
with  the  acids  by  Henckel  : and  he  adopted 
the  theory  of  Brown.  Neuman  endeavoured 
to  treat  the  alkali  with  many  different  ods,  and 
fuceeeded  in  communicating  to  it  the  tinging 
property  by  thefe  inflammable  bodies.  Menon 
gave,  in  the  Memoirs  des  Savans  étrangers  of 
tire  Academy  of  Sciences  of  Paris,  a new 

theory  of  Pruffian  blue  : he  pretended  that  blue 

* - 

was  the  natural  colour  of  iron,  and  that  blood 
infulated  it  by  purifying  or  refining  this  metal. 
Tli  us  forty  years  paffed  without  any  other 
notion  being  added  to  the  fuff  difcovery, 
except  the  poffibility  of  obtaining  blue  with 
various  matters  different  from  blood,  efpecially 
animal  fubflances. 

4.  In  1752,  Macquer,  in  an  excellent  Me- 
moir, inferted  amongft  thofe  of  the  Academy  of 
Sciences,  advanced  the  tlieory  of  this  prepara- 
tion a confiderable  ftep  farther,  by  difcovering 
the  difcolouration  of  Pruffian  blue  by  the  alkalis. 
Helhowed  that  the  alkaline  leys  became  fatürated 

with 
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this  colouring  matter,  by  caufing  them  to  pafs 
over  Pruffian  blue  till  they  ceafed  to  difcolour  it, 
and  again  formed  an  abundant  quantity  of  pure 
bme,  when  they  were  poured  into  a foîution  of 
| u ip ‘nit  e of  iron  ; that  thefe  faturated  leys  were 
in  a ftate  different  from  that  of  the  immediate 
ley  or  blood,  as  this  did  not  directly  preci- 
pitate the  iron  into  the  blue,  but  in  the  grey 
or  green  ftate,  on  account  of  the  portion  of 
alkali  not  faturated.  He  fufpebted  that  the 
colouring  matter  faturated  the  alkalis  after  the 
manner  of  an  acid  ; that  it  adhered  to  them 
much  in  the  fame  manner  as  to  iron,  fmee  the 
fimple  acids,  according  to  him,  did  not  dif- 
cngage  it  from  them  ; that  in  order  to  take 
it  from  them  and  transfer  it  to  the  iron,  it  was 
necefiary  to  employ  a double  affinity.  He  fub- 
ftituted,  in  (lead  of  the  vague  theory  of  Brown 
and  Me  non,  that  of  the  alkali  faturated  by 
phlogijîon  ; this  was  transferred  again  to  the 
iron,  which  it  furcharged  by  Separating  it  from 
the  acids. 


5.  More  than  twenty  years  elapfed  after  the 
ingenious  labours  of  Macquer,  without  any 
tning  being  added  to  his  doctrine,  which  was 
adopted  by  aim  oft  all  the  chennfts,  who  were 
then  fatisfied  with  it.  They  contented  them- 
felves  with  profecuting  their  refearches  concern- 
ing the  bodies  capable  of  phlogiftieating , as 
they  exprefled  it,  the  alkali  ; Weifman  found 
this  property  in  the  empyreumatic  oils  ; Model, 
in  foot  ; Cartheufer  in  feveral  vegetable  allies  ; 
\ ol.  IX.  I Jacobi, 
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Jacobi,  in  the  coal  of  the  vine;  Spielman,  ivt 
the  bitumens,  and  Goettling,  in  the  fungufes. 
Till  1775,  no  change  or  modification  of  the 
theory  of  Macquer  was  propofed. 

6 . At  this  laft  epocha,  Bergman,  in  his  Dif- 
fertation  upon  the  Elective  Attractions,  began 
to  throw  tome  new  light  upon  this  fubject,  by 
reprefenting  the  colouring  matter  of  the  Pruf* 
fian  blue  as  a diftindt  acid,  having  its  parti- 
cular attractions.  Several  chemifts,  amongft 
others  Delius  and  Scopoli,  beftowed  much  more 
attention  upon  the  produdts  of  the  Pruffian  blue 
by  fire  ; they  remarked  that  it  afforded  much 
ammonia.  Citizens  Deyeux  and  Parmentier 
obferved,  that  when  treated  with  lime  and  the 
fixed  alkalis,  a confidcrable  quantity  of  this 
volatile  alkali  was  difengaged  from  it.  It  was 
then  fu (peeled  that  it  contained  its  materials* 
like  the  animal  fubfiances,  and  this  idea  un- 


doubtedly guided  the  chemifts  who  afterwards 
undertook  refearches  upon  this  fubject.  Miv 
Fontana  found  that  the  fulphuric  acid,  dif- 
tilled  upon  Pruffian  blue,  palled  into  the  i al- 
pha reo  us  ftate,  and  that  this  coloured  fubftance 


r. 


ria'ni  difeo 


detonated  with  nitre, 
vered  that  it  yielded,  in  its  diftillation*  befides 
ammonia,  a mixture  of  azotic  gas  and  of  hidro- 
o-en  u*a s,  burning*  with  a blue  flame,  and  not 
detonating  with  oxigen  gas. 

7.  Thefe  were  in  fome  meafure  preludes  to 
the  important  discoveries  of  Scheele,  who  fud- 
denly  railed  himfdf  above  all  thofe  who  had 

occupied 
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occupied  themfelves  with  this  fubhanee.  This 
celebrated  chemift  undertook  to  afcertain,  both 
the  compounds  of  which  the  Pruffic  acid  forms 
a part,  the  properties  of  this  acid,  which  before 
him  no  one  had  been  able  to  infulate,  and  its 
intimate  nature,  by  decomposing  it,  and  alfo 
by  forming  it  in  a dired  way  with  materials  lefs 
complicated  than  the  animal  fubhances.  His 
difcovenes  upon  thefe  different  points  are  con- 
tained in  two  Memoirs  inferted  in  the  TrU 
meftres  of  the  Academy  of  Stockholm,  of 
December  1782,  and  January  1783.  He  began 
s\rth  examining  the  ley  of  blood:  he  faw  that 
it  was  alteied  by  tlie  contact  of  gafeous  carbonic 
acid  ; that  this  acid  difen  gaged  from  it  a vapour, 
which  converted  fulphate  of  iron  placed  upon 
a hopper  at  the  top  of  the  apparatus  into  blue; 
that  the  fulphuric  acid  alfo  feparated  it  from  it 
' 'Vi di  the  aid  of  dihillation;  that  the  Pruffian 
blue,  di ft il led  with  this  acid,  yielded  an  elaftie 
fluid,  which  tinged  the  oxide  of  iron  blue; 
that,  when  di  hilled  alone,  the  Pruflian  blue 
yielded  a portion  of  this  colouring  vapour,  and 
ammonia  faturated  with  it;  that  the  ley  of 
blood  di  delved  a iinali  quantity  of  oxide  of" 
non,  wmch  rendered  it  more  folid  and  more 
permanent  ; that  the  iron  eminently  poffefP 
ed  the  property  of  fixing  the  Pruffic  acid  ; 
that  fire  and  the  acids  were  nevcrthelefs  ca~ 
paiue  of  volatilizing  this  colouring  matter; 
that  an  alkaline  ley,  whilft  it  difcoloured 
the  1 1 ufnan  ome,  diiiolved  a final!  portion 
of  it  entnely,  and  thus  acquired  a more  durable 
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charadler  than  the  ley  of  blood  ; that  an  acid 
diftilled  with  the  pruffiate  proceeding  from  the 
difcolouration  of  the  Pruffian  bine,  precipitated 
from  it  an  abundant  quantity  of  real  Pruffian 
blue,  be caule  it  was  decompofeable  only  in  its 
portion  of  alkaline  Pruffiate,  and  not  in  its  fer» 


ruginous  Pruffiate. 


8.  After  having  difcovered  the  poffibility  of 
obtaining  the  colouring  matter  of  Pruffian  blue 


feparate,  and  being  able  to  obferve  its  proper- 
ties in  its  pure  Hate,  he  fought  the  molt  fpeedy 
and  nioft  certain  means  of  effecting  this  fepa- 
ration,  which  till  then  had  been  unknown  to 
the  chemifts,  who  had  not  yet  had  this  matter 
other  wife  than  combined  with  the  alkalis  ana 


the  metals  : Scheele  preferred  the  following  pro- 
cefs,  which  has  been  praéfiied  fmce  his  time. 
Two  parts  of  Pruffian  blue,  and  one  part  of  red 
oxide  of  mercury,  are  boiled  in  fix  parts  of 
water  till  the  whole  is  decolourated:  to  the  lixi- 
vium is  added  half  a part  of  iron-filings,  and  a. 
little  lefs  of  fulphuric  acid  ; the  mixture  is  dif- 
tilled, and  nearly  a fourth  of  the  liquor  is 
drawn  off  which  is  rectified  by . diftilling  it 
again  upon  chalk,  in  order  to  abforb  the  por- 
tion of  fulphuric  acid  which  it  may  contain. 
In  this  operation,  the  oxide  of  mercury  takes 
away  the  Pruffic  acid  from  the  oxide  of  iron, 
and  is  diffolved  in  Pruffiate  of  mercury,  white, 
cryftallizable,  &c.  The  iron,  which  is  added 
in  . the  metallic  hate,  reduces  the  oxide  of  mer- 
cury, and  at  the  moment  when  it  unites  with 

the  fulphuric  acid,  added  at  the  fame  time, 

the 
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the  heat  which  is  employed  volatilizes  the 
Pruffic  acid  feparated  from  the  mercury,  which 
has  been  reduced  to  the  metallic  ftate.  The 
Puiffic  acid  thus  obtained,  partly  in  liquor  and 
partly  in  gas,  produces,  when  united  with  the 
alkalis,  the  fame  effects  as  the  leys  of  blood  and 
of  decolourated  Pruffian  blue.  We  lhall  foon 
leturn  to  its  diftînétive  characters. 

9-  Seheele  was  not  content  with  having- 
found  the  means  of  inflating  and  obtaining 

pure  the  colouring  matter  of  Pruffian  blue  or 

the  Piuffic  acid;  lie  wilhed  alfo  to  afcertain 
-irhat  it  was  compofed  of,  and  confequently  to 
know  how  it  is  formed  in  animal  matters.  In 
cider  to  determine  its  conftituent  principles,  he 
firit  obferved,  that  in  the  procefs  of  abftraction 
tne  air  or  the  receiver  was  inflammable;  that 
in  decompofing  the  Pruffiates  by  fire,  he  ob- 
tained ammonia  and  carbonic  acid  ; that  fome 
metals  were  afterwards  found  reduced  by  the 
chft illation  of  thefe  metallic  Pruffiates.  He  then 
fufpedted  that  this  acid  was  compofed  of  am- 
monia and  oil,  and  diredted  his  fubfequent  re- 
learches  upon  this  fuppofition  ; but  he  could 
not  fucceed  in  forming  the  colouring  com- 
pound with  ammonia  and  different  oil^or  fats 
heated  together.  Obferving  that  the  water  was 
an  obftacle  to  this  formation  of  Pruffic  acid, 
he  conducted  his  experiments  in  a different 
manner,  by  uniting  ammonia  with  the  dry 
inflammable  principle  which  he  admitted  in  the 
oils,  and  with  the  carbonic  acid  alfo  dry. 

He 
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He  faw  that  the  coal  alone,  heated  ftrongly 
with  fixed  alkalis,  gave  them  the  propeity  of 
colouring  iron  blue.  Having  heated  thcie  tv  o 
matters  in  crucibles,  he  added  in  one  miniate 
of  ammonia  at  the  moment  when  the  fiut  mix- 
ture was  heated  to  i n c an d e f c e n c e,  and  lm  con- 
tinued to  heat  it  till  no  vapour  was  difen  gaged. 
This  procefs  afforded  him  a ley  which  produced 
much  P ruffian  blue,  whilft  the  operation  in 
which  he  had  contented  himfelf  with  heating 
the  alkali  and  the  coal  without  addition  of  mu- 
riate of  ammonia,  afforded  only  an  inappreciable 
quantity  of  it. 

10.  Scheeje  concluded  from  thefe  laft  experi- 
ments, that  the  Pruffic  acid  or  the  colouring  mat- 
ter of  Pruffian  blue  was  a compound  of  ammo- 
nia and  of  a very  fubtile  highly  attenuated  coal; 
that  this  compound,  having  become  fixed  by  the 
itrong  beat  with  which  it  was  formed,  united 
with  the  fixed  alkali,  which  it  rendered  capable 
of  precipitating  Pruffian  blue,  or  that  the  alka- 
line Pruffiate,  the  Pruffian  alkali,  was  only  a 
compound  of  alkali,  coal  and  ammonia,  that 
in  the  d iff  illation  of  the  Pruffian  blue,  the  fire 
abforbed  the  inflammable  principle  and  differed 
the  carbonic  acid  and  the  ammonia  to  be  dii- 
emmwed  : that  a final!  quantity  of  Pruffian  acid 
was  feparated  uii decomposed  ; and  laftly,  that 
the  oxide  of  manganefe  heated  with  it,  rendered 
its  decompofition  complete.  The  Pruific  acid, 
extracted  by  his  procefs  had,  according  to  him, 

as  its  characters,  a fmeli  like  that  of  the  blofloms 
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of  die  peach  tree,  a tafte  fweetiffi  at  fir  ft,  after- 
wards acrid  and  burning,  the  property  of  not 
reddening*  the  blue  colours,  but  of  precipitating 
foap  and  the  alkaline  fulphurets,  that  of  com- 
bining with  the  alkalis,  and  of  forming  faits 
capable  of  precipitating  the  metallic  dilutions, 
and  efpecially  thofe  of  iron  in  the  blue  ftate. 
He  diftinguifhes  amongft  the  faline  compounds 
of  this  acid,  the  Pruffiate  of  lime,  which  he  re- 
commends, as  being  very  pure,  to  ferve  as  a tell 


proper  for  ascertaining  and  indicating  the 
prefence  of  iron  with  certainty  in  waters,  fee.  ; 
a teft  which  the  chemifts  have  fought  with 


much  care  for  a great  number  of  years  pad. 
Two  years  before  the  labours  of  Spheeie,  in 
1/80,  1 employed  this  calcareous  Pruffiate,  in 


my  c ourles  of  Lectures,  as  a teft  for  afeertaininn 


•the  prefence  of  iron. 

11.  Such  was  the  ftate  of  the  Science  with 
refpeft  to  the  colouring  matter  of  Pruffian  blue, 
or  the  P ruffe  acid,  when  Citizen  Berthollet 
-communicated,  at  the  clofe  of  the  year  1787, 
to  the  Academy  of  Sciences,  a new  inquiry  in 
which  he  employed  with  great  fagacity,  and 
by  the  aid  of  the  new  data  of  the  French  pneu- 
matic doctrine,  the  experiments  of  Scheele, 
adding  to  them  feveral  others,  and  converted 
the  ftill  uncertain  and  inadmiffible  theory  of 
the  French  chemifts  into  an  explanation  that 
agreed  much  better  with  the  views  of  the  mo- 
dem chemiftiy.  ihe  refult  of  his  inquiry  was, 
as  it  were,  the  refult  of  the  light  which  lie  had 

thrown 
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thrown  upon  the  nature  of  ammonia  fome  years 
before.  The  competition  of  the  one,  once  well 
known,  muft  in  fact  have  necdfarily  conducted 
him  to  the  knowledge  of  the  other,  fince  even 
the  refearches  of  Seheele  had  already  thowed 
a lingular  analogy  between  thefe  two  com- 
pounds,  equally  abundant  amongft  the  products 
of  the  animal  matters. 

12.  The  French  chemift  firft  proves  that  the 
alkaline  Pruffiate,  formed  by  the  difcolouration 
of  the  Pruffian  blue,  by  means  of  alkali,  con- 
tains iron  ; that  its  lixivium,  being  evaporated 
and  afterwards  re-diffolved,  yields  octahedral 
çryftals,  the  points  of  which  are  truncated  near 
their  bales;  that,  mixed  with  fulphuric  acid 
and  expofed  to  the  fun,  its  folution  depolits 
Pruffian  blue,  and  is  decomppfed  ; which  does 
not  happen  to  it  in  the  fame  manner  in  the 
ffiade;  that  the  Pruffiate  of  mercury  cryftallizes 

V ■ «/ 

in  four-fided  prifms,  terminated  by  pyramids 
with  four  faces  correfponding  with  the  edges 
of  the  prifms  ; that  the  muriatic  acid  difen  gages 
more  Pruffic  acid  from  it  than  the  fulphuric 
acid  ; that  this  acid,  in  decompofing  the  Pruf- 
fiate of  mercury,  forms  a muriate  in  a fmgular 
hate. 

13.  After  thefe  preliminary  experiments,  he 
proceeds  to  the  examination  of  the  intimate 
nature  of  the  Pruffic  acid  by  the  action  which 
the  oxigenated  muriatic  acid  exerts  upon  it. 
The  latter,  in  proportion  as  it  diffolves  in  the 
Pruffic  acid,  returns  to  the  ftate  of  ordinary 

muriatic 
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muriatic  acid  ; the  Pruffic  acid  becomes  more 
odorous,  more  volatile,  le  is  fufceptible  of  unit- 
ing  with  the  alkalis,  and  precipitates  iron  in  the 
green  ftate  from  its  folutions.  This  green  pre- 
cipitate again  becomes  blue  in  the  light  by  the 
contact  of  the  fulphureous  acid,  by  iron  : it  is 
the  oxigenated  Pruffic  acid»  By  accumulat- 
ing in  it  new  oxigenated  muriatic  acid,  which 
is  made  to  pafs  into  it  in  gas,  and  by  ex  poling 
it  to  the  light,  water  is  feparated,  to  the  bottom 
ot  which  it  is  precipitated  in  the  form  of  an 
aromatic  oil,  which  heat  reduces  into  an  info  lu- 
bie vapour,  that  can  no  longer  unite  with 
iron.  Thus  fuper-oxigenated,  this  acid  can  no 
more  return  to  its  fir  ft  ftate  ; it  is  far  remote 
from  its  primitive  nature. 

IT  The  oxigenated  Pruffiiate  of  iron,  which 
is  alio  prepared  by  treating  the  Pruflian  blue 
with  the  oxigenated  muriatic  acid,  and  is 
diltin  guiflied  by  its  green  colour,  lofes  its 
acid  which  is  fuddenly  converted  into  carbonate 
of  ammonia  by  the  contact  of  a fixed  cauftic 
alkali.  The  Pruffic  acid  does  not  contain  am- 
monia ready  formed,  as  Scheele  and  Bergman 
thought;  it  contains  only  its  elements,  azote 
and  hidrogen,  both  combined  with  carbon. 
When  a fufficient  proportion  of  oxigen  is  added 
to  this  combination,  the  fucceflive  addition  of 
an  alkali  or  of  lime  quickly  destroys  the  Pruffic 
compound  by  the  pre-dilpoling  attraction  which 
they  have  foi  the  carbonic  acid.  Accordingly 
Citizen  Lei thollet  lias  been  led  by  bis  experi- 
ments 
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merits  to  confider  the  Pruffic  acid  as  a com- 
bination of  three  fnnple  combuftihle  bodies  ; 
hidrogen,  carbon  and  azote,  the  proportions 
of  which,  however,  he  has  not  found,  though 
he  has  announced  that  thofe  of  the  hidrogen 
and  azote  approach  to  the  ammoniacal  com- 
pofition. 

15.  This  refult,  which  is  much  more  precife 
than  that  of  the  Swedifli  chemift,  has  furniflied 
Citizen  Berthollet  with  the  means  of  eafily  ex- 
plaining the  principal  phenomena  which  the 
Pruffiates  prefent,  as  well  as  the  formation  of 
the  Pruffic  acid.  The  following  are  the  faéls 
which  he  has  efpecially  confidered  under  this 
new  point  of  view  : 

A.  The  metallic  Pruffiates  diftilled,  yield  car- 
bonated hidrogen  gas  and  carbonate  of  ammo- 
nia, and  their  oxides  are  more  or  lefs  reduced; 
for  the  oxigenof  the  oxides,  feizing  the  carbon, 
leaves  the  azote  and  the  hidrogen  to  unite  with 
one  another  ; the  oxigenated  muriatic  acid  a6ts 
in  the  fame  manner. 

B.  The  animal  matters  form  Pruffic  acid  in 
proportion  to  the  azote  they  contain,  which 
combines  with  the  hidrogen  and  carbon. 

C.  In  the  experiments  of  Scheele,  the  mu- 
riate of  ammonia  heated  with  fixed  alkali  and 
charcoal  is  decompofed  : it  is  by  the  elements 
of  the  ammonia  and  not  by  the  entire  ammonia 
that  this  fait  contributes  to  the  formation  of  the 
Pruffic  acid. 
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1).  The  hidrogen,  which  forms  part  of  this 
compound,  is  the  caufe  of  the  violent  inflam- 
mation produced  efpecially  by  the  fuper-oxige- 
siated  muriate  of  pot-afh. 

16.  Citizen  Berthollet,  not  having  found 
oxigen  in  his  experiments  of  decompofition 
upon  the  Pruffic  acid,  thinks  hirafelf  authorized 
to  conclude  from  thence  that  this  acid  contains 
no  acidifying  principle®  On  this  occafion  he 
examines  the  fin gular  nature  of  this  compound; 
though  he  difeovers  in  its  properties  very  re- 
markable  differences  between  it  anti  the  other 
acids,  ne  thinks,  however,  that  it  approaches 
the  neared  to  the  nature  of  thefe  bodies,  and 
that  it  ought  to  be  ranked  in  their  clad.  He 
efpecially  in flft-s  upon  its  analogy  with  ammo- 
nia, and  the  tendency  which  it  has  to  pals  into 
the  date  of  this  volatile  alkali.  He  terminates 
his  inquiry  by  the  explanation  of  a very  Angular 
phenomenon  of  attraction  which  the  Pn  iffic 
geld  prefents,  and  which  Scheele  had  confi- 


dered  as  an  irrefoluble  problem  ; namely,  that 
it  cannot  be  feparated  from  the  metals  by  the 
other  acids,  and  that,  neverthelefs,  it  cannot 
by  itfelf  take  away  from  thefe  acids  the  me- 
tallic oxides  that  are  diflolved  in  them.  He 
explains  the  apparent  contradiction  in  the  doc- 
trine of  affinities,  by  the  great  quantity  of 
fpeeific  caloric  which  this  acid  when  pure  con- 
tains, and  by  the  ftrong*  tendency  which  it  has 
to  affitme  the  gafeous  form. 


17-  We 
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17.  We  fee  from  the  ingenious  refearches  of 
Citizen  Berthollet  that  the  production  of  the 
Pruffic  acid  by  the  decompofed  animal  matters, 
whilft  it  exhibits  one  of  the  molt  proper  cha- 
racters  for  diftinguilhing  them  and  afcertaining  ' 
their  nature,  p refen ts  a property  Angularly 
related  with  that  ot  forming  ammonia.  But 
in  what  does  this  property  of  affording  Pruffic 
acid  or  ammonia  precifely  refide  ? and  what  is 
the  caufe  which  determines  the  production  of 
the  one  rather  than  the  other?  In  order  to  folve 
this  queftion,  which  is  of  great  importance  to 
Animal  Chemiftry,  it  is  to  be  obferved,  that 
the  formation  of  ammonia  fuppofes  a more  ad- 
vanced decompofition  than  that  of  the  Pruffic 
acid,  as  the  one  reprefents  a binary  compound, 
whereas  we  {till  find  in  the  other  a ternary  com- 
pound, more  approaching  to  the  nature  of  the 
primitive  animal  matter  by  its  very  complica- 
tion. In  the  fécond  place,  it  is  to  be  remarked 
that  the  production  of  the  Pruffic  acid  is  not 
fenfibly  favoured,  or  does  not  take  place  in  any 
abundance  except  when  we  treat  the  animal 
matters  by  a fixed  alkali,  efpecially  aided  by  a 
metallic  oxide  , it  is,  therefore,  the  pre-difpofing’ 
attradion,  exerted  by  two  bodies  at  the  fame 
time,  which  ought  to  be  confidered  as  the  caufe 
of  this  formation  of  Pruffic  acid.  Finally,  it 
muft  not  be  omitted,  that  the  produaion  of  the 
Pruffic  acid  never  takes  place  except  in  a very 
fmall  quantity  comparatively  with  that  of  the 
animal  fubftances  which  afford  it,  that  it 
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amounts  only  to  fome  thoufandths  or  at  moft  to 
tv/o  or  three  hundredths;  and  that  the  carbonate 
ot  ammonia  which  they  afford  is  in  a quantity 
twice  or  thrice  as  confiderable,  on  account  of 
the  carbonic  acid  which  faturates  it,  and  which 
is  formed  at  the  fame  time. 

18.  In  1?90,  three  years  after  the  inquiry  of 
Citizen  Berth ol let,  I pointed  out  a new  fact, 
which  I thought  adapted  to  elucidate  the  nature 
and  the  formation  of  the  Pruffic  acid.  In 


treating  the  ferum  of  coagulated  blood  by  the 
nitric  acid,  I was  ft  ruck  with  the  fmell  of  Pruffic 
acid.  The  vaporous  produét  difengaged  in  this 
experiment  having  been  collected,  I found  it  to 
be  real  pure  Pruffic  acid  ; I even  obtained  a 
fufficient  quantity  of  it  to  induce  me  to  believe 
that  this  very  fnnple  proceis  might  be  fubftituted 
in  head  or  that  ot  Scheele,  which  is  much  more 
complicated,  in  order  to  obtain  this  acid  ; azotic 
gas  had  been  difengaged  with  it  and  carbonic 
acid  gas  was  formed.  Ibis  led  me  to  think 
that  a fnnple  change  in  the  proportions  of  the 
con  hi  tuent  principles  of  the  animal  matters  was 
fufficient  to  give  rife  to  the  Pruffic  acid  ; and 
that,  as  in  the  formation  of  the  nitric  acid,  azotic 
gas  had  at  firft  been  difengaged,  there  was  reafon 
to  believe  that  this  acid  contained  Ids  azote 
than  the  ammonia,  ilnce  in  the  formation  of  the 
latter  this  principle  was  not  feparated  before 
that  ioimation  had  taken  place.  It  cannot 
therefore  be  admitted,  either  that  the  Pruffic 
acid  is  a folution  of  carbon  in  ammonia,  as 

4 Scheele 
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Scbeele  had  prefumed,  or  that  it  contains  azote 
and  hidrogen  in  a proportion  nearly  approaching 
to  that  which  forms  ammonia,  as  Citizen  Ber- 
thollet  had  announced.  This  opinion  of  the 
quantity  of  azote  proportionably  larger  in  the 
Pruffic  acid  than  in  ammonia  may  even  be  fup~ 
ported  by  one  of  the  facts  which  had  been  well 
obferved  by  the  latter  chemift;  I mean,  the 
difengagement  of  a certain  quantity  of  carbon- 
ated hidrogen  gas  during  the  formation  of  the 
carbonate  of  ammonia,  which  accompanies  the 
decompolition  of  the  Pruffic  acid  by  fire.  Neither 
does  it  appear  to  me  to  be  well  proved  that  this 
acid  ought  to  be  considered  as  wanting  oxigen, 
and  as  formed  merely  by  the  union  of  three 
fimple  combuftibles,  both  becaufe  Citizen  Ber- 
thollet  who  has  propofed  this  opinion  has  not 
made  an  accurate  analyfis  of  this  acid,  and 
becaufe  the  companion  which  he  has  eftablifhed 
between  this  acid,  the  muriatic  acid,  and  the 
Sulphurated  hidrogen,  is  very  far  from  being 
equivalent  to  a proof;  and  finally,  becaufe  the 
confiant  production  of  the  carbonic  acid  in  all 
cafes  of  the  decompofition  of  the  Pruffic  acid, 
even  not  previoufiy  fuper-oxigenated,  the  fix- 
times  more  confiderable  quantity  of  Pruffic  acid 
obtained  by  Citizen  Vauquelin,  in  decompofing 
muriate  of  ammonia  mixed  with  charcoal  by 
the  oxide  of  lead,  than  that  which  he  obtained 
in  performing  the  fame  operation  with  lime 
i'nftead,  of  oxide  of  lead,  militate  ftrongly  in 

favour 
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favour  of  the  adoption  of  oxigen  in  this  acidified 
compound.  , 

19-  The  formation,  the  nature  and  the  pro- 
perties of  the  Pruffic  acid,  as  a charadteriftic 
production  of  the  animal  compounds,  are  fo 
ïteceffarÿ  to  be  accurately  known  in  order  that 
we  may  form  a right  conception  of  the  proper- 
ties of  thefe  compounds,  that  it  appears  indif* 
penfable  to  me  here  to  enumerate  the  feries  of 
properties  that  belong  to  this  important  product, 
confidering  it  as  infulated,  and  prepared  either 
by  the  procefs  of  Scheele,  or  by  that  which  I 
have  indicated  (No.  JB)  : 

A.  The  Pruffic  acid  has  a (trône;  odour  of 
peach-bloffoms  or  of  bitter  almonds.  This  fmell 
impregnates  for  fome  time  the  faliva  of  thofe 
who  refpire  it. 

B.  Its  tafte,  which  at  firfi:  is  fweetiffi,  foon 
becomes  acrid,  hot  and  virulent  ; it  excites 
coughing*. 

Q o 

C.  It  lias  a great  tendency  to  aim  me  the 
gafeous  form,  and  frequently  fome  of  it  is  loft- 
in  this  form  in  the  veffels  into  which  it  is 
received. 

D.  It  is  decompofed  at  a high  temperature, 
and  by  the  contact  of  light  : it  is  thus  changed 
into  carbonic  acid,  ammonia,  and  carbonated 
hidrogen  gas. 

E.  It  combines  with  the  alkaline  bafes  with 
difficulty,  and  without  deftroying  their  alkaline 
property. 


JF.  Its 
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F.  Its  weak  nefs,  already  proved  by  the  pre- 
ceding property,  permits  the  carbonic  acid  to 
difplace  it  from  the  alkaline  Pruffiates. 

G.  It  takes  oxigen  from  the  oxigenated 
muriatic  acid,  and  its  nature  is  changed  by  the 
addition  of  this  principle. 

//.  It  does  not  adt  upon  the  metals;  it  unites 
with  their  oxides,  the  colour  of  which  it  changes, 
and  with  which  it  forms  in  general  infoluble 
faits. 

/.  It  lias  a great  propensity  to  form  triple 
faits  with  an  alkaline  and  metallic  bale.  Thefe 
triple  Pruffiates,  thefe  complex  combinations 
are  more  permanent  and  more  fixed  than  tire 
fimple  alkaline  Prufliates  ; they  are  no  more 
deconipofed  by  the  carbonic  acid,  light,  the 
air  and  the  acids. 

K.  When  it  is  united  with  the  metallic 
oxides,  it  cannot  be  fepa rated  from  them  by  the 
acids,  as  in  thefe  combinations  it  acquires  a 
great  fixity  and  a great  adherency  ; and  yet 
when  it  is  inful  a ted,  it  cannot  carry  off  the 
oxides  ot  the  metals  from  the  other  acids,  on 
account  of  its  fpecitic  caloric,  and  its  tendency 
to  allume  the  hate  of  P-as. 

O 

L.  According  to  the  refearches  of  Citizen 
Berthollet  and  Mr.  Prouft,  there  are  two  fpecies 
of  metallic  Pruffiates,  the  fimple  and  the  l'upei- 
oxigenated  : there  is  even  reafon  to  believe  that 
with  refpect  to  iron  there  are  three,  the  white, 
the  blue  and  the  green,  the  progreffion  being 
made  from  the  moll  to  the  leaft  oxigenated. 

M.  The 
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J/.  The  fuper-oxigenated  Phi  flic  acid  is  very 
near  todeeompofition;  tllemere  contact  of  a fixed 
alkali  deftroys  it  and  converts  it  into  carbonate 
of  ammonia,  becaufetheoxigen  being  fufficiently 
abundant,  and  attracting  the  carbon,  permits 
the  azote  to  unite  in  particular  with  the  hidro- 
gen  to  form  ammonia*  the  hidrogen  exceeding 
the  proportion  of  the  latter  compofltion  is  dif-* 
engaged  in  carbonated  hidrogen  gas- 

20.  The  nature,  the  compofltion,  the  decom-» 
pofition  ot  this  acid  being  once  well  demon- 
ftrated,  its  relations  with  the  animal  matters 
which  produce  it  are  ftill  better  determined  by 
the  confideration  of  the  different  principal  cir- 
cumftances  of  its4  production.  I find  four  of 
them  which  equally  demon  ft  rate  a like  ferles  of 
decompofition  that  takes  place  in  thefe  matters, 

A.  The  addon  of  fire  ; we  have  feen  that  it  ia 
obtained  amongft  the  products  of  the  bones,  the 
blood,  the  urinary  calculus  * it  is  combined  in 
them  with  ammonia. 

B.  I he  action  of  the  nitric  acid  ; when  this 
acid  is  weak,  it  fir  ft  difen  gages  azote  from  the 
animal  matters  \ when  it  is  ftrong*  and  concent 
tiated,  it  immediately  volatilizes  Pruffic  acid 
fioin  them,  and  at  the  fame  time  are  formed 
caibonic  acid,  oxalic  acid,  and  the  adipocirous 
matter. 

C.  The  adfion  of  the  fixed  alkalis  ; the  animal 
fub fiances,  heated  by  a ftrong  fire  with  the 
alkalis,  faturate  them  in  part  with  Pruflic  acid 
after  they  have  been  reduced  to  coal. 

You  IX,  K B.  Finally 
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I).  Filially  put  refad  ion,  by  deftroying  the 
animal  competition,  fometimes  gives  rife  t(y 
Pruffic  acid,  which  cafily  finding  oxide  of  iron, 
combines  with  it  and  gives  it  a blue  colour  ; 
hence  proceed  the  native  Pruffian  blues  deferibed 
by  feveral  natural  ills, 

21.  What  I have  uift  fet  forth  concerning  the 
Pruffic  acid  may  be  applied  to  fome  other  par- 
ticular acids  of  animals,  though  they  be  few  in 
number  ; for  we  mull  not  rank  in  this  clafs  the 
oxalic,  acetous,  febacic  acids,  which  being  found 
the  in  oft  frequently  among  ft  the  products  of  the 
vegetable  matters,  have  the  compofrtion  and  all 
the  chemical  characters  of  finch  matters.  When 
thefe  acids  are  formed  in  the  animal  fubftances 
they  really  belong  only  to  thefe  matters  in  a 
rétrogradation  towards  their  firft  origin,  or  in 
lame  ineafure  defeending,  by  a commencement 
of  decompofition,  to  the  condition  of  vegetable 
fubftances.  I know  fcarcely  any  other  than  the 
zoouic  acid  discovered  by  Citizen  Berthollet, 
the  uric  acid  conftituting  one  of  the  fpecies  of 
the  human  urinary  calculi,  and  one  of  the 
materials-of  arthritic  concretions,  the  laCtic  acid,, 
and  perhaps  the  acids  of  infedts,  which  appear 
to  belong  to  this  clafs  of  animal  acids,  when 
they  do  not  p refen t all  the  properties  of  acetous 
acid,  like  the  former  acid.  The  mofi  marked 
character  of  thefe  animal  acids  is  that  they  can 
be  converted  into  Pruffic  acid  bv  chemical 
means;  they  alfo  deferve  to  be  examined  anew 
under  this  point  of  view,  efpecially  the  zoonic5 
\.  the 
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the  lactic,  and  the  uric  acids,  which  are  very 
little  known  with  re  ip  e 61  to  their  intimate 
compofition. 


Article  X, 

Of  Putrefaction,  confdcPed  as  Character  fie 
Properly  of  the  Animal  Sub  fiances. 

1.  T iIE  laft  and  one  of  the  mod  striking 
Characters  which  diftinguilh  the  animal  from 
the  vegetable  matters,  confifts  in  the  kind  of 
fpontaneous  decompofition  which  they  expert* 
ence,  and  which  is  called  putrefadion.  Though 
the  vegetable  fubftances  are  not  exempted  front 
this  deconi pofition;  though  nature  has  fubjeéted 
them  to  this  law  which  equally  embraces  all  the 
Oiganic  matters,  the  flighted  obfervation  is  fuffi- 
cient  to  fhow  that  putrefaction  is  infinitely  more 
poveiful  and  more  rapid  in  the  animal  com* 
pounds,  which  are  more  difpofed  to  it  by  their 
very  compofition,  and  that  it  eftablilhes  itf'elf 
in  them,  develops  itlelf  and  goes  through  its 
periods  with  much  greater  activity.  It  Ts  not 
neceffary  to  prefent  it  here  as  an  inteftine  motion 
which  tends  to  change  the  nature  of  the  fub- 
ftances which  experience  it;  for  all  that  has 
already  been  faid,  both,  in  the  hiftory  of  the 
vegetable  fubftances,  and  in  the  preceding-  arth, 
des  concerning  the  animal  matters  render  this 
diffidently  evident. 


O 
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<2.  It  is  already  a long  time  fince  philoio- 
pliers  and  naturalists  have  acknowledged  all  the 
intereft  which  the  ftudy  of  putrefaction  prefen  t« 
for  the  Ici  en  c es,  and  el  pec  i ally  for  the  art  ot 
healing.  Lord  Bacon  frit  pointed  out  its  uti- 
lity for  medicine  \ he  was  the  fir  ft  who  invited 
phyftcians  to  occupy  themfelves  attentively 
with  it,  and  efpecially  with  the  intention  of  d if  - 
covering  means  for  preventing’  it,  retarding'  it, 
even  Hopping  its  progress,  or  re-eftablilhing  the 
fubftances  which  had  experienced  it  in  then 
natural  ftate. 

Becher  has  made  a remarkable  table  of  its 
phenomena,  and  enunciated  its  grand  effects  in 
the  order  and  fucceffion  of  the  changes  which 
the  o-l obe  experiences  * Stahl  his  commentatoi 
has  added  nothing  to  this  table. 

- Pringle,  an  Englifli  phyfician,  has  made  a 
great  number  of  experiments  upon  the  fepticity 
and  antifepticity  of  bodies,  and  has  opened  an 
immenfe  career  for  the  doctrine  of  anti  (optics. 

Citizen  Giohertof  Turin  has  repeated  them 
and  added  to  them  feveral  new  ones. 

A French  lady,  who  has  rendered  herfelf 
eminent  by  a great  number  of  leientific  pro- 
(liiCfions,  efpecially  by  her  tranftation  of  Shaw’s- 
-Courte,  of  Chemiftry,  has  given  a numerous 
feries  of  experimental  inquiries  upon  the  fame 
fubjeCf. 

Macbride,  a furgeon  of  Dublin,  opened  a 
’’  new  career  immediately  at  the  firft  period  of 
the  difeoveries  upon  the  elaftic  fluids,  in  1766. 

Fi 
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île  eftabihhed  a new  theory  of  putrefaction  and 
the  antiputrefcents,  and  attributed  the  fir  ft  to 
the  difengaffement  of  fixed  air  or  the  carbonic 
acid  and  the  refutation  of  the  putrid  matters 
to  the  reftitution  of  this  principle.  Though* 
this  theory  has  been  difcovered  to  be  erroneous, 
fince  it  has  been  known  that  the  carbonic  acid 
is  not  contained  ready  formed  in  the  animal 
fnbftances,  and  that  it  acts  only  as  acid,  not  as 
principle  of  thefe  fubftances  in  its  antiputref- 
cent  energy,  yet  the  efforts  of  this  able  chemift 
have  conduced  us  to  new  and  ufeful  con f dera- 
tions upon  this  fpontaneous  motion. 

Boiffieu,  Bordenave  and  Godart,  in  three  Mer 
moirs  which  gained  the  prize  and  the  accefflt 
propofed  upon  putrefaction  in  17 67,  by  tire 
Acadamy  of  Dijon,  have  alfo  given  ufeful  oh- 
fervations  upon  this  natural  alteration,  and 
have  eftablifh.ed  the  bails  of  doctrine  for  de- 
termining its  caufe,  phenomena  and  refaits. 

Finally,  the  labours  of  the  moderns,  efpecialr 
3y  Citizen  Berthollet,  and  the  (lata  afforded  by 
the  pneumatic  doctrine  threw  a new  light  upon 
this  kind  of  fermentation  and  fund  filed  a more 
exact  explanation  of  its  circumftances  and 
products. 


3.  A ffrft  fact  which  muff;  be  ipfifted  on,  rela- 
tive to  putrefaction,  is  the  extreme  facility  with 
which  it  effablifhes  itfelf,  and  the  rapidity  with 
which  it  goes  through  its  periods  in  the  animal 


fubffances:  the  caufe  of  this  ftrong  tendency, 
which  is  not  found  in  the  immediate  materials  of 
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plants,  necelfarily  depends  upon  the  difference 
of  nature  which  diftinguiihes  thofe  two  claffcs 
of  organic  compounds.  It  has  been  feen  in  all 
the  preceding  articles,  that  the  animal  com- 
pofition  differs  from  vegetation  by  a greater 
number  of  conftituent  principles,  and  by  the 
proportion  of  thefe  and  the  principles  that  are 
common  to  both.  The  azote  added  to  the  hidro- 
gen,  the  carbon,  and  the  oxigen,  the  fuper- 
abundance  of  the  hidrogen  in  the  animal  com- 
pounds, the  phofphorus  and  fulphur  which  are 
very  frequently  combined  with  thefe  fir  ft  prin- 
ciples, complicate  their  production  and  are  the 
fource  of  the  more  numerous  and  more  varied 
products  which  are  obtained  from  them  by  the 
different  agents  to  which  they  are  expofed.  The 
multiplied  attractions  which  exift  between  their 

more  numerous  conftituent  elements  render  their 
equilibrium  more  eafy  to  be  deftroyed,  and  in- 
duce at  the  flighteft  variation  of  ci rcum fiances,  a 
decom pofition,  or  change  of  nature,  which 
quickly  gives  rife  to  other  prod  nets  more 
varied  than  are  obtained  from  the  végéta- 
hie  fu b fiances.  Life  fupports  and  maintains 
"with  more  or  lefs  force  this  equilibrium,  this 
permanency  of  ftate,  and  it  is  in  this  that  it 
conftfts  ; but  death  permits  the  firft  principles 
to  re-act  in  particular  the  one  upon  the  other. 
"Ibis  ipontaneous  re-action  muft  then  he  more 
prompt,  more  profound  and  more  effective,  as 
it  takes  place  amongft  fubftamces  more  nuire* 
fpus,  and  by  virtue  of  attractions  more  multi- 
plied ; 
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plied  : it  is  therefore  effential  to  the  animal 
matters  to  be  more  putrefcible  than  the  veget- 
able. 

4.  As  whatever  belongs  to  putrefaction  pre- 
sents a great  intereft  to  the  fcience  and  to  its 
numerous  applications,  the  hiftory  of  this  alter- 
ation requires  to  be  exhibited  with  a method 
Sufficiently  fir i CL  to  omit  nothing  effential,  to 
place  every  faCt,  every  truth  in  the  Suitable 
light,  to  give  to  each  the  evidence  and  the 
force  which  belong  to  it,  and  to  form  of  all 
a collective  whole;  I .fli all  therefore  treat  sue- 
ceffively  and  in  a Series  of  numbers; 

A.  Of  the  preliminary  conditions  of  putre- 
faction ; 

B.  Of  the  general  phenomena  which  accom- 
pany it; 

C.  Of  the  exigence  of  particular  phenom- 
ena which  may  ferve  to  characterize^each  animal 
matter  ; 

D.  Of  the  influence  which  the  different  me- 
dia have  upon  it  ; 

E.  Of  the  different  products  to  which  it 
gives  rife; 

E*  Of  the  laft  refiduum  which  it  leaves  ; 

G.  Of  the  caules  which  determine  it;  of  its 
nature,  and  of  the  principles  in  which  it  con*- 
lifts  ; 

H.  Of  its  effects  upon  the  living  animals  ; 

I.  Of  the  means  of  remedying  it  ; 

It.  Of  thofe  of  preventing  it  ; 

L.  Of  thole  of  flopping  it,  or  of  the  anti- 
lefties;  M,  Of 
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M.  Of  the  principal  applications  which  all 

thefe  fa  els  offer  to  medicine  ; 

N.  Of  tlie  products  which  men  have  derived 
from  it  for  their  wants. 

Each  of  thele  fuhjeels  requires  only  a mere 
fleet ch,  as  the  prefent  objehl  is  only  to  connect 
them  with  what  has  hitherto  been  let  forth  con- 
cerning the  general  characters  of  the  animal 
matters,  to  derive  from  them  a general  notion 
concerning  their  chemical  properties  ; and  as 
he  tides  the  generalities,  new  details  will  be  given 
in  the  liiftory  of  each  animal  matter  in  particu- 
lar. 

5.  Though  the  abfence  of  life  has  already 
been  announced  at  leaf;  as  a condition  elfential 
to  putrefaction,  as  the  energy  and  the  power  of 
the  vital  principle  actually  oppofes  this  motion 
its  exi hence  is  admitted  only  when  this  energy 
is  weakened,  andin  fome particular  cafes. 

Death  is  not  the  only  condition  neceffarv  to 
putrefaction  ; there  is  alio  required  the  combi- 
nation of  feveral  other  circumftances  without 
which  it  would  not  fake  place.  Thefe  may  be 
reduced  to  moifture  and  moderate  heat.  It  is 
proved  by  a great  number  of  facts  that  the  dry 
animal  matters  do  not  putrefy  ; the  bones, 
dried  meat,  and  anatomical  preparations  keep 
without  alteration  ; bones  loftened  bv  water, 
tl?e  foil  heth,  and  efpecially  the  animal  liquids, 
pais -on  the  contrary  rapidly  into  putrefaction  : 
it  even  principally  follows  the  proportion  of  the 
quantity  of  water  which  ex  ills  in  the  animal 

fubhances. 


PUTREFACTION. 


137 

fubftances.  It  is  no  lefs  afcertained  that  there 
can  be  no  putrefcence  at  the  freezing  tempera-» 
ture  and  below  it  ; but  that  thefeptic  alteration 
commences  at  lix  or  eight  degrees  above  it  ; and 
proceeds  in  a progreffion  the  more  rapid,  as  the 
temperature  of  the  fubftances  which  experience 
it  js  more  elevated,  this  condition,  however 
has  its  limits;  he  it  near  the  temperature  of 
ebullition,  and  even  that  which  exceeds  from  45 
to  50  degrees  of  Reaumur’s  fcale,  no  more  per- 
nuts  putrefaction  than  the  cold  ; it  even  defends 
the  animal  fubftances  againft  this  motion,  as  it 
tends,  either  to  dry  them,  or  to  condenfe  their 
texture  or  coagulate  their  mafs,  or  to  decompofe 
them  in  another  manner.  The  proportion 
of  the  elements  which  here  a6t  as  conditions 
of  putrefaftiort  produce  fome  modifications 
mit  ; water accellerates  it  by  its  quantity  ; the 
abundance  of  caloric  fometimes  joins  the  ef- 
fects of  partial  volatilization  with  thofeof  the  pu- 
trid decompofition.  It  was  long  believed  that  the 
contact  of  the  air  was  neceffary  to  putrefaction  ; 
but  it  is  certain  that  as  it  takes  place  in  a vacuum, 
and  in  fmall  proportions  of  air  not  renovated,  the 
contaCt  of  the  latter  is  only  a condition  which 
accelerates  the  putrefcence,  not  by  the  influence 
which  it  exerts  of  itfelf  upon  the  animal  fub- 
ftances., but  merely  by  ferving  as  a recipient  for 
diffolving  and  carrying  off  the  materials  that 
raile  thennelves  in  vapour.  It  is  to  the  fame 
clafs  that  we  mu  ft  refer  the  diminution  ofpréf- 
|ure;  which  fome  authors  have  conlidered  as  one 
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of  the  caufes  of  putrefaction  : we  ought  not  to 
omit  amongft  the  conditions  of  putrefaction 
the  admixture  of  fermented  matters,  and  efpe- 
cially  of  thofe  that  are  putrefied  with  the  frein 
fub  fiances:  this  ferment  acts  by  railing  the  mafs, 
and  accelerates  and  develops  the  putrefablive 
motion. 

6\  When  the  conditions  of  putrefadlion, 
namely,  an  animal  fubftance  deprived  of  life, 
luoi ft  and  expofed  to  a temperature  above  10 
degrees,  are  combined,  this  motion  eftabli flies 
itfelf;  the  animal  fubftance  foftens  if  it  was 
folid,  or  becomes  thinner  if  liquid  ; its  colour 
changes,  and  inclines  more  or  lefs  towards  the 
red-brown,  or  the  dark-green  ; its  odour  is 
altered,  and  after  having  been  at  firft  faint  and 
clifagreeable,  it  becomes  fetid  and  infupportable. 
An  ammoniacal  fmeli  foon  mixes  with  the  firft, 
and  deprives  it  of  part  of  its  fetidity  : this  is 
only  temporary,  whilft  the  putrid  odour  exifling 
before  it,  ftill  remains  after  it  and  fubfifts  during: 
all  the  plrnfes  of  the  putrefaction.  The  liquids 
become  turbid  and  filled  with  flakes;  the  foffc 
parts  are  melted  into  a kind  of  jelly  or  putrilage  ; 
there  is  obferved  a flow  motion,  a flight  infla- 
lion  which  raifes  the  mafs,  and  which  proceeds 
from  bubbles  of  elaftic  fluids,  difengaged  flow! y 
and  in  fmall  quantities  at  a time.  Befides  the 
general  foftening  there  runs  out  a ferofity  of 
different  colour  which  conftantly  augments  ; 
gradually  the  whole  mafs  melts,  this  flight  infla- 
tion ceafes  ; the  matter  finks,  the  colour  grows 
darker  ; at  length  the  fmeli  becomes  frequently 
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as  it  were  aromatic  and  approaches  even  to  that 
which  is  termed  ambrojiacal ; finally  the  animai 
fubftance  diminifhes  in  mafs,  its  elements  eva- 
porate and  diffolve,  and  there  remains  nothing 

more  than  a fort  of  fat,  vifcous  earth,  ftill 
fetid. 

1 he  duration  of  this  putrid  decompofitiom 
though  varied,  prefents  four  very  diftinéf  periods 
which  Boiffieu  has  carefully  diftinguifhed  : thç 
fi  ft,  or  that  of  the  tendency  to  putrefaftion, 
exhibits  an  alteration  that  is  ftill  but  flight;  it 
prefents  only  the  mufty  fmell,  the  foftening  of 
the  fubftance  and  a flight  change  of  colour;  the 
fécond,  or  the  commencing  putrefaction,  fome® 
tunes  affords  figns  of  acidity  : the  foftening  is 
21101  e considerable  ; the  ferofltv  begins  to  efcape 
fiom  the  lelaxed  fibres;  t lie  colour  is  more 
altered  and  the  fetid  odour  already  putrid.  In 
the  third  degree  of  the  advanced  put  refaction, 
the  odour  which  is  always  fetid,  is  more  or  lefs 
ammoniacal  ; the  matter  diffolved  into  putrilage 
is  of  a dark  colour  ; it  has  loft  much  of  its  weight 
by  the  di  Engagement  of  a large  quantity  of 
volatile  pi  maples.  Xiie  laft  degree,  or  the 
accomplijhed putrefaction,  no  longer  prefents  the 
ammoniacal  odour  ; the  fetidity  is  fupportable, 
flight  ox  none  at  all  ; an  aromatic  odour  fre- 
quently fucceeds  in  the  place  of  it  ; the  animal 
matter  has  loft  a great  part  of  its  volume  and 
all  appearance  of  organization  ; there  remains 
nothing  more  than  an  earthy  refiduum,  of  a 
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blackifli-brown  colour,  fat  to  the  ieel,  which 
in  this  ftate  is  called  animal  mould. 

7.  Thefe  phenomena  vary  according  to  the 
different  animal  matters  ; the  difference  or  their 
nature  and  the  different  proportion  of  their 
principles  are  the  fource  of  them.  It  may  even 
be  faid  that  each  animal  fubftance  has  its  differ- 
ent manner  of  comporting  itielf  in  putrciying*. 
Hence,  all  the  varied  and  diverflfled  fcenes, 
which  have  been  defcribed  by  different  author, 
and  of  which  we  find  a faithml  account,  both 
in  the  Angular  work  of  the  phyfician  Carman, 
entitled  De  miraculis  mortuorumy  in  which  are 
detailed  the  flow  and  fuccefflve  changes  of  all 
the  parts  of  the  human  body  in  the  cemeteries, 
and  in  the  Effay  on  putrefaction  by  Madame 
Darconville.  But  as  this  object  belongs  to  the 
hiftory  of  each  animal  fubftance  confidered  in 
particular,  I mention  it  here  only  in  order  to 
cfftabliih  the  principle  of  this  variability  of  phe- 
nomena : it  Hi  al  1 be  treated  of  in  each  of  the 
fubfequent  articles. 

8.  It  is  alfo  a variation  independent  of  the 
animal  matter,  and  fubjected  only  to  that  of 
the  furrounding  bodies,  which  I muff  here  con- 
fider  in  general  under  the  title  of  the  influence 
of  the  media  in  putrefaction.  The  Angle  obfey- 
yation  drawn  from  the  different  c idioms  of 
nations  with  refpcct  to  their  dead,  o.y  from  the 
pofition  of  the  carcafes  of  animals  placed  in 
different  circuraftances,  according  tq  the  places 
in  which  they  ar  deprived  of  life,  fufflciently 
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proves  this  remarkable  variation.  The  bodies 
are  been  altered  in  a different  manner  among.ft 
the  nations  of  the  South  Sea,  who  expofe  their 
dead  in  the  air,  upon  elevated  places,  in  the 
cabins  of  boughs  of  trees  of  their  morais,  upon 
the  fummits  of  trees;  among  ft  the  nations  who 
immerfe  them  in  the  water;  and  amonp'ff  the 
more  pel  iff  ed  nations  who  immerfe  them  in  the 
earth.  I have  faid  elfe  where  that  the  animal 
parts  placed  in  water  are  converted  there  into 
fatty  fubftance  * an  alteration  nearly  fimilar 
takes  place  in  moift  earth  : but  the  greateff 
difference  which  is  of  importance  to  be  com» 
fidered  here,  is  that  which  takes  place  in  the 
air,  relatively  to  the  phenomena  which  accom- 
pany putrefaction  in  cl  off  veffels..  I have  fup~ 
poled  this  latter  erre  urn  fiance  in  defcribmsr 
(No.  6)  the  general  phenomena  of  the  putrid 
alteration.  In  the  air,  a port  ion  of  the  en  tire 
animal  fubftance  is  carried  away  and  diffolved 
bv  the  atmefphere  ; the  products  which  are 
Volatilized  are  equally  carried  away  and  diffolved 
by  the  air.  The  total  and  complete  deftrufikm 
of  the  animal  fubftance  is  e fleeted  with  more 
or  lefs  rapidity.  All  the  events  of  this  clecom- 
pofition  are  much  nearer  to-  one  another,  as  the 
exterior  agents  contribute  to  feparate  the  ele- 
ments of  the  matters  which  putrefy.  Here  the 
animal  matter  at  la  ft  completely  di  ftp  pears, 
fince  after  what  the  air  receives  of  volatile  prin- 
ciples, the  fmali  quantity  of  earthy  refiduum 
which  efcapes-  this  aeriform  folution  penetrates 
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gradually  into  the  earth,  where  it  is  buried  and 
carried  away  by  the  filtration  of  the  waters. 

9 . Though  we  may  rank  amongft  the  pheno- 
mena of  putrefaction,  the  matters  which  are 
difengaged  from  the  putrefcent  animal  fu  la- 
itances, I fliall  confider  them  here  in  particular 
as  products,  becaufe  they  proceed  from  the  aCtion 
of  this  motion  itfelf,  and  becaufe  it  is  important 
to  know  them  with  more  accuracy  and  precifion 
than  the  mere  infpection  or  even  obfervation  of 
thefe  phenomena  would  permit.  In  order  to 
determine  the  nature  of  thefe  phenomena,  to 
follow  with  attention  the  feries  and  the  epochas 
of  their  difengagement,  and  confequently  to 
know  in  what  the  decompofition  of  the  animal 
matter  confifts,  it  was  neceffary  that  a confecu- 
live  analyfis  of  the  putrid  vapours,  an  attentive 
examination  of  the  putrefied  matters,  fhould 
fupply  the  place  of  the  theory  which  had  at” 
tempted  to  divine  their  characters;  Thus  it  was 
long  believed  that  the  ammonia  or  volatile 
alkali  was  the  foie  product  of  putrefaction,  and 
it  was  on  this  account  that  it  had  been  called 
alkaline  fermentation , in  opposition  to  that 
which  gives  rife  to  the  acetous  acid  : but  though 
ammonia  is  indeed  one  of  the  principal  products 
of  this  fpontaneous  motion,  it  is  not  the  only 
one  ; there  are  others,  the  production  of  which 
precedes,  accompanies,  or  follows  its  produc- 
tion, and  which  deferve  to  be  known  and  ftudied 
with  equal  attention.  There  are  even  fome 

animal 
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animal  matters  the  feptic  decomposition  of  which 
commences  with  an  acidification. 

We  Should  have  only  an  iinperfedf  andfuper- 
ficial  notion  of  thefe  products,  if,  after  being1 
allured  that  they  are  not  the  fame  nor  in  the 
fame  proportions  with  the  different  animal  mat- 
ters, we  did  not  endeavour  to  approximate  all 
thefe  various  products,  to  collect  under  a Angle 
point  of  view  all  the  fubftances  afforded  in  the 
putrefaction  of  the  different  animal  compounds, 
and  thereby  embrace  the  totality  of  thefe  pro- 
duffs. 

It  is  then  found  that  the  animal  fubftance 
fucceffively  gives  rife,  in  its  putrid'  decompofi- 
tjon,  to  carbonated,  fulphurated,  and  phofpho- 
rateil  hkliogen  gales,  which  carry  and  propagate 
its  infection  far  and  wide  ; to  water,  which  is 
unengaged  in  vapour,  to  ammonia,  and  to  car- 
home  acid  gas.  All  thefe  bodies  efcape,  are 
diflipàted  and  volatilized^  they  carry  off  with 
them  combined  two  and  two  together,  the  prim- 
€ ipal  piinntive materialsof  theanimal  compound* 
Other  products,  formed  at  various  periods,  as 
aeceflary  cii  cum  fiances  of  the  compaction  of 
each  animal  matter,  differ  from  the  preceding 
by  their  fixity,  and  remain  in  this  matter  more 
or  lefs  folid  and  fixed  : fuch  are  the  zoonic  acid 
a fat  matter,  a kind  of  foap  formed  by  this  fat 
and  ammonia  ; fuch  is  all b the  nitric  acid,  fre- 
quently formed  in  this  decompofition,  and  fixed 
by  an  earthy  or  alkaline  hale  ; fuch  finally  is  the 
iuicIuous  mould  which  remains  after  the  repara- 
tion 
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tion  and  the  difengagement  of  the  preceding 
products.  Thus  the  animal  matter  is  gradually 
feparatçd,  divided  and  deftroyed  : we  fliall  foon 
fee  how  thefe  products  are  formed  and  fuccecd 
each  other. 

10.  It  is  efpecially  ufeful  to  diftinguifhfi 
amongft  the  products  of  the  putrefactive  motion, 
that  which  is  its  lad  refult,  that  which,  after 
the  difengagement  of  all  the  volatile  materials^ 
remains  fixed,  and  conditutes  the  refiduum. 
Its  fmall  quantity,  its  contracted  volume,  its 
earthy  form  very  remote  from  organization,  or 
which  it  prefents  nothing  more  than  the  wrecks 
or  the  mo  ft  folid  matter,  have  at  all  times  fixed 
the  attention  of  the  philosopher.  The  remains 
of  a large  mafs  of  organized  matters,  of  which  it 
forms  only  fome  hundredth  parts,  it  has  long 
been  confidered  as  a particular  earth,  which  was 
didinguifhed  by  the  name  of  animal  earth.  But 
this  denomination,  derived  from  its  pulverulent 
date,  its  indpidity,  its  inodorous  quali  ty,  as  well 
as  its  dxitv  and  infallibility,  is  inaccurate  and 
erroneous,  dnce  this  refiduum,  this  animal  mould, 
contains,  beddes  the  acids  and  the  earths  com- 
bined in  the  fall  ire  date,  a portion  of  fat  coally 
matter,  which,  when  diddled,  dill  yields  oil, 
carbonate  of  ammonia,  and  leaves  a coal  charged 
with  earthy  phofpliates.  The  fixed,  faline, 
earthy  and  metallic  matters  which  conftitute 
the  nature  of  this  . refiduum,  retain  for  a long 
time  a portion  of  oily  fubftance  more  or  lefs 
concrete,  which  is  dedroved  only  very  flowly  ; 
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diHi  in  order  that  they  may  be  reduced  tu 
puie  ha  line  and  earthy  ftate,  analogous  to  the 
allies  which  remain  after  combuftion,  it  almoft 
always  îequires  a long  feries  of  years.  Thus 
cai cafes  buried  in  the  earth  are  not  reduced  to 
their  dry  fkeleton,  and  do  not  lofe  the  laft 
remains  of  their  foft  parts,  till  after  a lapfe  of 
time,  which  generally  exceeds  feven  years,  and 
which  is  fometimes  prolonged  to  more  than 
thirty.  The  excavations  in  the  ground  of  the 
cimetery  of  the  Innocents  at  Paris  have  proved 
this  to  me  in  an  inconteftibl'e  manner;  it  is  eafiiv 
conceived  that  the  proportion  and  the  nature  of 
this  refid  Hum  correfpond  entirely  with  thofe  of 
the  fixed  matters, which  formed  conftituent  parts 
of  the  animal  compounds,  and  that  they  nuift 
vary  according  to  each  of  thefe  compounds, 

11.  As i we  have  now  feen  the  conditions  of 
puti  efadfion,  the  phenomena  which  it  prefents 
to  the  obfener,  the  general  influence  which  it 
receives  from  the  mediums  in  which  it  acts,  the 
different  produis  which  it  affords,  and  the 
lefiduum  which  it  leaves,  it  is  time  to  occupy 
ourfelves  with  its  intimate  nature.  It  is  not 
enough  to  have  confidered  it  as  a flow  decompo- 
sition, as  a fpontaneous  analyfls,  as  a deftrucfive 
fermentation  of  the  organic  compounds,  be  carde 
it  has  all  the  characters  of  the  intefline  motions 
which  are  defignated  by  this  name  in  chemifhy  ; 
it  is  neceffary  that  we  fhould  penetrate  more 
intimately  into  its  caufe,  to  afcertain  and  explain 
its  median ifm.  It  is  evident  that  it  conflits  in 
\ or,  IX.  L a change 
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a change  effected  by  a fum  of  attractive  forces 
fuperior  to  thofe  which  keep  the  principles  oi 
the  putrefcent  fubftance  united.  Thefe  prin- 
ciples  are,  ^s  we  know,  hidrogen,  azote,  carbon 
and  oxigen,  with  which  are  frequently  affociatecl 
fulphur,  phofphoms,  and  different  kinds  of 
phofphates. 

It  is  evident  that,  in  putrefaction,  part  of 
the  hidrogen  unites  with  the  azote  to  form 
ammonia;  another  part  of  the  hidrogen  com- 
bines with  a portion  of  oxigen  with  which  it 
conftitutes  water  ; that  a certain  quantity  of 
carbon,  combined  with  a relative  quantity  of 
oxigen,  gives  rife  to  carbonic  acid  ; that  a 
portion  of  azote  united  with  a third  quantity  of 
oxigen  produçes  nitric  acid;  that  a combination 
of  liidro  gen,  carbon  and  azote  forms  the  volatile 
or  the  fixed  oil,  according  to  the  proportion  of 
thefe  principles  ; that  another  combination 
between  the  fame  matters  and  oxigen  compofes 
the  zoonic  acid  ; and  that  finally,  the  faline, 
earthy,  and  metallic  fubftances,  being  unalte- 
rable, or  little  alterable  by  the  inteftine  motion 
of  putrefaction,  remain  untouched  and  paffive 
in  the  lalt  reftdue  of  this  fpontaneous  motion, 

' carried  to  its  maximum . 

It  is  no  lefs  evident  that  thefe  matters  or  new 
compounds,  which  did  not  exift  originally  in 
the  animal  fubftances,  unite  two  and  two 
together,  the  ammonia  and  the  carbonic  acid, 
the  ammonia  and  the  zoonic  acid,  the  ammonia 
and  the  oil  which  it  reduces  to  the  faponaceous 
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ilate?  and  are  di  fen  gaged  in  tills  form  in  the 
air,  or  diifolved  in  the  water.  All  thefe  new 

? : • * ^ leio  complex  than  the 

pmnitiye  compound  which  gives  rife  to  them, 
anc  which  are  the  products  of  its  how  dilfolution 
an  t n indications  ot  its  deftruéHon,  are  the 
consequence  of  numerous  attractions  which  a<5t 
amongft  the  multiplied  principles  of  the  organic 
compound  deprived  of  life. 

tntI  maq  c«mprehend  in  a general  formula  the 
or  a11  thefe  attractions,  and  exprefs  with 
preciiion  what  takes  place  in  putrefaction,  by 

aP1’S  ,t  'fA6  fum  ofthe  forces  which  tend  to 

' 'will,  t I'08'611  WIth  the  azote’  the  oxigen 
the  carbon,  the  carbonic  acid  with  the 

anTthelfÎ0  f0rmule  ammoniaca]  carbonate, 
and  the  h.drogen,  the  carbon,  and  the  oxigen  to 

produce  oil  ; this  latter  with  the  ammonia  to 

conhitute  a foap;  and  finally,  the  hidrogen 

i the  oxigen  to  produce  water,  and  the  latter 

whlf  Reding  compounds, -that  this 

r0lf  fum  15  fa Perl or  to  the  fum  of  the  forces 
wh.cn  retain  in  quaternary  combination  the 
k logen,  the  azote,  the  carbon  and  the  oxioen 
to  confiante  the  animal  compound. 

Jll  ‘fin  If.  reprefentcd  on!J  Ae  alterant 

which  refuits  from  them  iiAiofe  veffei?  it 

which  nothing  extraneous  to  the  organic  fuh 

ftance  can  enter  anrl  a i • i c lut>“ 

efcane  • foi  fd,f,0m  wh,ch  nothing  can 

Rape,  ro  though  the  refhltsf  are  ultimately 

identic,  they  take  place  in  -,  VPJ ,1 y 

i in  a very  different 

Lo 
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manner  in  the  mid  ft  of  the  atmofpheric  air.  Iii 
the  latter  circumftance,  a part  of  the  animal 
fubftance  is  diffolved  and  carried  oft  conjointly 
and  feparately  by  the  air  and  by  the  water  ; the 
ammonia  and  the  carbonic  acid  are  volatilized 
as  faft  as  they  are  formed  ; a portion  of  carbon- 
ated  hidrogen  is  volatilized  by  the  alteration  of 
temperature  : and  there  is  formed  neither  fat 

matter  nor  ammoniacal  foap. 

Thus  may  be  explained  in  a fimple  manner 
the  phenomena  and  the  products  of  putrefaClion  , 
and  thus  its  conditions,  its  varieties,  itsduiation, 
&c.  may  be  comprehended.  It  was  natural  to 
conftder  them  as  inexplicable,  as  long  as  the 
nature  of  its  products,  that  of  the  water,  of  the 
ammonia,  ot  the  ons,  and  of  the  acids,  weie  m 
volved  in  an  obfcurity  which  necefiarily  ex- 
tended itfelf  over  the  progrefs  and  themechanifm 
of  this  kind  of  fermentation.  This  obfcurity  has, 
as  we  fee,  been  difpelled  by  the  efforts  of  the 
pneumatic  chemiftry  which  has  left  nothing  un- 
intelligible in  the  knowledge  of  this  fpontaneous 
decompofttion.  This  is  one  of  the  fruits  which 
we  owe  to  its  progrefs  and  its  happy  revolution. 

3 Q.  Amongft  the  phenomena  dependant  upon 
putrefaction  which  it  is  of  importance  to  con- 
sider, muff  be  reckoned  the  dangerous  effects 
which  it  produces  upon  living  animals.  If  we 
except  a very  fmall  number,  belonging  to  the 
laft  claffes  of  thefe  beings  and  endowed  with  the 
le  aft  fenfibility,  there  are  none  which  an  animal 
matter  in  the  ftate  of  putrefaction  does  not  deter 

and 
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and  repel  from  the  place  where  this  fcene  of 
death  and  deftrudion  is  exhibited.  By  the 
difguft  with  which  it  infpires  them,  by  the 
hafty  flight  which  it  occafions,  it  is  eafily  con- 
ceived  that  this  phenomenon  is  inimical  to  life, 
and  that  it  threatens  it  with  remarkable  energy. 
Accordingly,  the  greater  number  of  animals 
cannot  feed  upon  animal  matters  putrefied  to  a 
certain  degree;  and  though  fome  of  them,  be  in  a* 
indolent  and  ferocious  at  the  fame  time,  devour 
carcafes  already  tainted,  none  make  them  their 
food  when  the  putrefcence  is  too  far  advanced. 
We  know  the  averfion  and  difguft  which  all 
mankind  have  againft  corrupted  animal  matters, 
the  difagreeable  effect  which  they  produce  upon 
their  organs,  and  the  repugnance  which  their 
fenfe  of  fight  and  fmell  experience  at  the  mere 
afpect  of  thefe  matters.  Frequently  the  putrid 
if  rata  01  tne  ^a~es  w hi  ch  are  exhaled  from 
bodies  in  the  ftate  of  putrefadion,  are  fo  dele» 
terious,  that  men  and  animals  are  deprived  of 
fenfe  by  their  con  tad.  When  they  do  not  produce 
this  fudden  effed,  they  occafion  putrid  difeafes 
in  fuch  as  are  expofed  to  them.  Some  indi- 
viduals contra#  external  affedions,  carbuncles, 
malignant  and  gangrenous  puftules  by  the  cor- 
ruptive adion  ol  thefe  vapours  ; others  are 
influenced  by  them  m a much  more  dangerous 
manner,  for  befides  a confiderable  proftration  of 
Uit  powers  of  life,  they  become  affected  with 
putrid  fevers  of  the  mod  malignant  charader. 
ït  is  not  vet  know  n what  is  the  nature  of  the 
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putrid  gas  from  which  thefe  terrible  effefls  arife  : 
it  is  not  the  azotic  gas,  as  fome  modem  phyfi- 
cians  have  thought,  who  on  that  account  have 
given  it  the  name  of  fepton  or  rather  Jeptic  gas . 
There  is  reafon  to  fufpedt  that  they  ought  rather 
to  be  attributed  to  the  a&ion  of  the  putrefied 
animal  matter  itfelf,  which  being  diflolved  in 
the  gafes  exhaled  during  its  putrefadtion,  carries 
into  the  organs  which  are  the  focus  of  life  its 
benumbing  or  debilitating  principle,  and  pours 
into  the  torrent  of  the  animal  humors  the  putrid 
germe  or  ferment,  which  they  are  unfortunately 
fo  much  difpofed  to  receive. 

13.  Science,  whilft  it  enables  us  to  afcer- 
tain  the  fource  and  the  caufe  of  thefe  terrible 
effedis,  furniihes  us  with  arms  for  preventing 
or  determining  its  influence.  Two  means 
prefent  themfelves,  fuggefted  by  reafon  and  con- 
firmed by  experience  : the  one,  which  belongs 
to  the  police  and  the  wifdom  of  government, 
confifts  in  removing  from  populous  places,  par- 
ticularly from  large  towns  where  the  accumula- 
tion and  crowded  fituation  of  the  inhabitants 
is  already  a pre  - difpofing  caufe  of  putrid 
difeafies,  the  fources  of  infeftion  and  putre- 
faction. To  aerate  the  habitations,  to  eftablifii 
a frequent  ventilation  in  them,  to  cover  the 
common  fewers,  to  remove  finks  of  all  kinds, 
to  eftablifii  burial  places  out  of  the  towns,  to 
kindle  large  wood-fires  in  fuch  fituations  that 
the  wind  may  carry  the  fmoke  into  the  places 
which  we  with  to  preferye,  to  obtain  a profu- 
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lion  of  frefh  and  running  water  in  open  canals, 
and  efpecially  to  caufe  it  to  afcend  in  fountains 
or  precipitate  itfelf  in  cafcades  ; tbefe  are  the 
grand  means  of  preventing  putréfaction  or  at 
leaft  of  repelling  its  invafions.  The  other  means, 
m.oie  confined  in  its  application,  and  praâicable 
only  in  final  1 fpaces  or  in  circumfcribed  places, 
nas  for  its  object  to  deftroy  the  putrid  miafmata 
themfelves,  to  fetter  their  adivity,  and  to 
neutralize  their  virulence.  This  effecd  is  obtained 
by  tee  difengag'ement  of  the  muriatic  acid  in 


ga^?  ana  elpecially  by  the  ôxigenated  muriatic 
acid,  which  I confder,  and  which  I propofecl 
fjme  years  ago,  as  the  greateft  external  antifep- 
tic,  becaufe  it  attacks  and  deftroys  the  animal 
combination  which  conftitutes  the  virus.  Its 
advantages  and  ufe  in  tliis  point  of  view  will  be 
the  better  underftood,  in  proportion  as  the 
pi  inciplcs  of  chemiftry  ilia  1 1 be  diffufed  in  the 
work- drops  and  become  familiar  to  manufac- 
turers and  artlfts. 

14.  Ait  has  always  fought  the  means  of  pre- 
senting the  putrefaction  of  animal  matters, 
and  defending  them  againft  corruption.  The 
number  of  means  and  matters  of  tins  kind 
which  it  has  difcovered  is  very  confiderable  ; the 
principal  are,  as  is  eafily  conceived,  all  the 
proceffes  which  deftroy  the  conditions  that 
gi\e  rile  to  it.  Thus  the  defecation  of  ani- 
mal matters,  the  privation  of  water,  refrige- 
ration, oi  preffure,  are  the  firft  and  moft  certain, 
becaufe  by  their  fimple  influence,  they  make 
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the  c aufes  clifappear  which  develope  putre- 
faction. Many  fubftances  with  which  the 
animal  matters  are  enveloped  or  which  penetrate 
their  texture  anfwer  the  fame  purpofe.  The 
acids,  the  faits,  the  aromatics,  fugar,  the  fixed 
and  volatile  oils,  the  refins,  camphor,  the  pow- 
der of  dry  and  odorous  plants,  of  acrid  refmous 
bitter  woods  ; charcoal,  generous  wines,  alco- 
hol ; the  bitumens  ; particularly  polfefs  this 
property  : accordingly,  thefe  are  the  fubftances 
which  are  employed  with  the  mo  ft  fecurity  for 
preferving  animal  matters  in  the  art  of  em- 
balming, falting,  in  condiments,  macerations  in 
vinegar,  &c. 

15  Medicine  has  been  occupied  with  a par- 
ticular intereft  in  the  refearch  of  fubftances 
capable  of  retarding  or  flopping  the  progress 
of  putrefaction  which  frequently  manifefts 
i tl el f in  force  parts  of  the  difeafed  human 
body  ; it  has  called  them  antipiitrefccnts  or 
antifceptics.  On  comparing  them  with  thofe 
already  indicated  we  find  great  analogies 
between  them. 

Godart  obfervcs  that  all  the  poffthle  antifeptics 
may  be  reduced  to  three  claffes  : 

A . The  refrigerants,  which  comprehend  all 
the  means  of  diminifhing  heat,  the  great  influ- 
ence of  which  upon  putrefaction  we  already 
know.  He  ranks  in  this  clafs  : cold,  the  aqueous 
fubftances,  the  farinaceous  matters,  the  acids, 
and  the  fedative. 

B.  The  ventilants  or  thofe  which  diftlpate 
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the  putrid  miafmata,  are  the  agitation  of  the 
air,  the  evacuents,  the  cordials  ; 

C.  The  corroborants,  which  condenfe  or 
contract  ; amongft  which  he  enumerates  the 
acerb,  the  a'ftringent,  and  the  bitter  fub  dances* 
Bordenave  has  referred  the  medicinal  antifep- 
tics  to  fix  dalles  ; namely,  the  antirelaxants,  the 
ftimulants,  the  aftringents,  the  balfamics,  the 
deficcants  and  the  caudles, 

Boffieux,  in  a very  extenfive  and  very  me- 
thodical table,  has  prefen  ted  their  feries  diftri- 
buted  into  a great  number  of  ingenious  divifions, 
which  it  is  not  my  objeCt  here  to  exhibit.  In  all 
the  confidcrations  relative  to  thefe  agents, 
there  have  elpecially  been  didinguifhed  the 
fulphuric  acid,  the  carbonic  acid,  the  vegetable 
acids,  the  Peruvian  bark,  Scorduim,  G uaiacum- 
wood,  camphor,  tannin,  the  gall  nut,  alcohol, 
the  metallic  faits  and  their  folutions  : fomehave 
even  gone  fo  far  as  to  pretend  to  redore  flefh 
already  in  a very  advanced  date  of  putrefaction 
to  its  original  condition.  Macbrkle  has  more 
efpecially  attributed  this  effeCt  to  carbonic  acid, 
becaufe  putrified  flefh  immerfed  in  it  refumes  a 
part  of  its  colour  and  confidence  : but  it  is 
very  evident  that  this  is  an  exaggerated  p re  ten- 
don, and  that  nothing  more  has  been  effected 
than  the  feparation  of  the  exterior  part,  the 
mod  advanced  in  putrefaction,  from  the  dill 
found  portion  ; for  fcience  teaches  us  that 
it  is  impofdble  to  form  anew  an  animal  matter 
that  has  been  dedroyed,  and  that  we  cannot  in 
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this  refpe6l  furpafs  Nature,  who  herfelt  is  fub- 
jeéled  to  the  impoffihility  of  making  a retrogade 
ftep  in  this  putrefaction,, 

16.  After  all  the  preceding  conflderations? 
it  cannot  be  doubted  that  putrefaction  is  a flow 
decompofition,  a kind  of  fpontaneous  analyfis 
effected  by  virtue  of  complicated  attractions, 
exifting  between  the  numerous  principles  of  the 
animal  matters,  namely,  the  hidrogen,  the  azote, 
the  carbon,  the  oxigen,  the  fulphur,  and  the 
phofphorus  ; that  the  motion,  which  is  excited 
amongft  thefe  principles,  and  which  has  great 
analogy  with  a fermentation,  (whatever  Boer- 
haave  and  his  fchool  may  fay  of  it,  who  did  not 
admit  of  this  analogy)  is  in  fome  meafure  or- 
dained or  willed  by  Nature  ; that  it  is  the  means 
which  the  employs  in  order  to  deftroy  the  ani- 
mal organization  and  competition,  when  the 
animal  matters,  deprived  of  life,  can  no  longer 
ferve  in  the  animated  form,  for  the  exercife  and 
fupport  of  which  thofe  primitive  matters  had 
only  been  lent  them  according  to  the  immutable 
laws  eftablifhed  in  the  order  of  the  univerfe;  that 
Nature  thus  takes  back  thofe  principles,  which 
are  no  longer  employed  in  the  phenomena  of 
life,  and  reftores  to  other  more  Ample  combina- 
tions the  portion  of  matter  which  conftituted 
the  bodies  of  the  animals.  Thus,  by  the  admira- 
ble order  which  exifts  in  the  economy  of  Nature, 
the  moft  complicated  phenomena  which  repre- 
fent  during  life  tliemafter-piece  of  organization 
and  the  moft  numerous  chemical  phenomena, 
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are  reduced  after  death  into  more  fimple  com- 
pounds, arm  oft  all  binary,— and  by  the  aid  of  the 
putiid  decompofition,  return  into  the  clafs  of 
the  minerals,  are  thus  reduced  aim  oft  to  the  ftate 
of  elements,  are  diffolved  in  the  water,  diffufed 
in  the  earth,  and  ferve  for  new  combinations. 
Thus  in  ftudying  the  properties  and  chemical 
characters  of  animal  fubftances,  we  are  led 
back  to  the  fimple  and  primitive  fubftances  with 
which  we  commenced  the  ftudy  of  the  natural 
fubftances.  This  efteft,  this  "tranfition,  this 
circulation  of  fubftances,  which  had  long  ago 
been  difcerned  by  the  ingenious  Becher,  were 
called  by  tnis  cbemift  the  circle  of  the  eternal 
motion,  circulas  ceterni  motus . 

! Men  have  at  all  times  availed  themielves 
of  the  phenomena  and  produfts  of  putrefa&ion, 
and  have  in  fome  fort  derived  the  fupport  of 
their  exiftence  from  the  very  womb  of  death  and 
deftruclion.  The  animal  matters  corrupted  and 
reduced  to  the  ftate  of  mould  are  employed  with 
much  advantage  as  manures  ; in  order  to  diminifli 
their  too  hot  and  too  nourilliing  properties,  they 
arenotdiftributed  in  the  ground  which  is  intend» 

ed  to  be  manured,  until  they  are  almoft  entirely 

dtftioyed.  They  are  fometimes  alfo  prepared 
by  particular  procédés  of  defecation  and  con- 
centration, as  is  done  in  the  vicinity  of  Paris 
with  the  tilth  of  the  privies,  in  order  to  convert 
it  into  a dry  and  very  fecundating  powder, 
which  is  called  poudrette.  In  other  places, 
by  caufing  the  animal  matter  to  putrefy  with 
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vegetable  fubftances,  or  by  moiftening  the  lat- 
ter, deposited  in  dry  layers  and  expofed  to  de- 
compofition  under  fheds  with  animal  liquids, 
urine,  the  waters  of  kitchens,  of  fhambies,  & c. 
the  production  of  nitre  is  accelerated,  by 
means  of  the  azote  which  thofe  liquids  afford. 
In  fome  manufactories  animal  fubftances,  and 
efpecially  corrupted  urine  is  employed  for  ex- 
tracting with  facility  very  abundant  quantities 
of  carbonate  of  ammonia.  Laftly,  we  might 
avail  ourfelves  of  the  difcovery  which  I have 
made  of  the  converfon  of  the  bodies  of  ani- 
mals into  fat  in  ftagnant  waters  or  in  moift 
earth,  in  order  to  prepare  with  offals  that  hither- 
to have  been  applied  to  no  ufe,  fats  which 
would  be  ufeful  in  a great  number  of  the  arts. 
We  are  even  affured  that  Englifh  induftry  has 
already  availed  itfelf  of  this  difcovery,  and 
that  a concrete  oil  is  prepared  in  England  by 
this  mode  of  putrefaction. 

18.  There  are  fome  ci  rcum  flanc  es  which,  by 
oppoiing  more  orlefs  powerfully  the  putrid  de- 
eompofition  of  the  animal  matters,  leave  them 
only  the  poffibility  of  being  converted  into  fub- 
ftances  of  a different  nature,  and  fufceptible  of 
keeping  for  a long  time  in  this  hate.  In  this 
clafs  are  to  be  ranked  ; 1.  dead  bodies  defecated 
by  a dry  and  glowing  atmofphere,  or  by  an  arid 
and  violently  heated  fand  ; 2.  the  natural  mum- 
mies, and  the  mummies  which  art,  at  the  fuggef- 
tion  of  a religious  fentiment,  or  of  a refpeCtful 
attachment  to  the  remains  of  beloved  objects, 
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prepares  by  the  aid  of  all  the  prefervative  means 
and  embalment  ; 3.  bodies  and  their  organs 
prepared  by  different  anatomical  means;  4.  hair, 
filk,  feathers,  fkins,  prepared  and  preferved  in 
lolid  and  durable  textures  ; 5.  fmoaked,  falted 
fleih,  which  has  become  hard  and  as  it  were 
of  a woody  confidence,  in  which  date  it  keeps 
tor  a long  time  without  alteration  ; 6 . bones, 
horn,  fcales,  dried  and  converted  into  utenfilg 
or  machines  of  various  forms  and  various  utili- 
ty ; 7.  bones  impregnated  with  different  mine» 
rals  in  the  bofom  of  the  earth,  and  efpecially 
thofe  which  are  converted  into  turquoife.  There 
is  alfo  reafon  to  believe  that  a portion  of  the 
remains  of  animal  fubdances,  fo  abundant  in  the 
water  of  the  fea,  and  of  large  rivers,  renters  bv 
their  more  or  lefs  advanced  decompofition,  and 
by  affirming  the  character  of  oily  matter,  info 
the  formation  of  the  bitumens.  As  to  the  pe- 
trified animal  fubdances,  which  are  generally 
ranked  in  the  fame  feries  with  the  preceding 
fubdances,  thefe  are  either  folids  impregnated 
with  calcareous  difpofition,  or  merely  moulds 
filled  with  filiceous  matter. 
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THIRD  ORDER  OF  FACTS 

OF  THE  PROPERTIES  OF  PARTICULAR 
ANIMAL  SUBSTANCES. 

Article  1. 

Of  the  Comparifon  and  the  Clarification  of 
the  different  Animal  Snbfances . 

v‘*  - f 

Section  I. 

Of  the  different  Modes  of  their  Clef  if  cation » 

I.  IT  is  not  fufficient  to  have  confidered  the 
animal  fuhftances  in  general,  and  invefiigated 
the  characters  which  diftinguith  them  from  the 
vegetable  matters.  This  hill  inquiry  ought 
only  to  be*  confidered  as  an  introduction  to  the 
hiftory  of  thefe  fubffances  in  particular.  It 
ought  to  precede  and  to  elucidate  it  ; but  it 
cannot  be  lubhituted  in  place  of  it  ; it  has  only 
the  advantage  of  rendering  more  intelligible  the 
examination  of  their  properties,  and  diminifli- 
ing  the  extent  of  the  details  which  this  examina- 
tion would  have  required,  if  the  expofition 
of  the  generaFproperties  of  the  animal  matters 

had  not  determined  their  nature. 

% Though  it  may  appear,  at  the  fir  ft  glance, 
a matter  of  indifference  whether  the  chemical 
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hiftory  of  the  animal  matters  be  treated  in  fuch 
or  fuch  an  order,  it  is  however  neceflary  to 
deerde  in  the  choice  of  this  order,  and  on  this 
account  it  becomes  neceflary  to  indicate  and 
compare  with  each  other  the  different  methods 
of  claffffying  thefe  fubftances.  We  know  in  the 
fiift  place  tnat  they  may  be  confiderecl  as  a kind 
of  immediate  materials  of  animals,  and  that  in 
this  point  of  view  it  would  be  poflible  to  divide 
or  rather  diftribute  them,  as  has  been  done  with 
refpect  to  thefe  vegetable  matters,  into  fuch  as 
are  foluble  in  water,  into  oily,  faline,  folid  and 
mfokible  fubftances.  But  this  firit  kind  of 
divifion  is  very  imperfed  and  very  inaccurate, 
as  it  is  far  from  comprehending  all  the  fub- 
ftances  which  compofe  the  bodies  of  animals. 

3.  The  divifion  of  thefe  fubftances  into  liquids 
and  fohds  is  alfo  infufficient.  Frequently  the 
works  on  chemiftryhavefollowed  the  divifion  into 
recrementitious  liquids,  fuch  as  the  blood,  the 
lymph;  excrementitious,  fuch  as  the  urine,  See. 
and  ex  e re  ni  en  to  - re  c rem  eh  t i t i o us,  as  the  bile 
the  fperm,  &c.  We  have  no  greater  reafon  to 
befatisfied  with  this  claflification,  which prefents 
nothing  well  fixed  and  accurate.  Thefe  matters 
might  be  arranged,  according  to  their  chemical 
nature,  into  tour  dalles,  according'  to  the  fuper- 
abundance  of  one  or  other  of  the  principles 
which  enter  into  their  compofition.  Thus  we 
fliould  have  : ‘ “ 

A.  Ridrogenated  or  oily  animal  fubftances; 
fuch  as  the  fat,  the  cerumen,  the  bile. 

B.  Oxigenated 
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B.  OifigencHed  animal  fubftances  or  oxides  ; 
the  albumen,  the  lymph  ; in  thefe  would  be 
comprehended  the  lymph,  the  water  of  the 
interior  cavities,  the  cerebral  pulp. 

C.  Carbonated  animal  fubftances  ; the  gelati- 
nous or  mucous,  comprehending  the  mem- 
branes, the  aponeurofes,  the  tendons* 

D.  The  azotated  animal  fubftances,  fibrous 
or  flefliy  ; fuch  as  the  mufcles,  certain  vifceral 
parenchymata. 

E.  The  acid  animal  fubftances  ; the  uric  acid, 
the  formic  acid,  the  bombic,  &c. 

F.  The  faline  aqueous  animal  fubftances  ; as 
the  aqueous  and  the  vitreous  humor,  the  tears, 
the  faliva. 

(5®  The  phofphated  animal  fubftances,  efpe- 
daily  thofe  in  which  the  phofphate  of  lime 
predominates  ; in  this  clafs  would  be  placed  the 
nails,  the  horns,  the  hair,  the  bones. 

//.  Finally,  the  mixed  animal  fubftances,  con- 
taining feveral  of  the  preceding  materials  ; this 
laft  clafs  would  belong  to  the  blood,  the  milk, 
the  fperm,  the  urine. 

4.  The  chemical  method  which  I have  juft 
fketched  would  be  beyond  all  contradiction  the 
moft  perfedt,  the  molt  exaét,  and  that  which  ought 
to  be  preferred  to  all  others,  if  the  animal  analyfis 
were  more  advanced,  and  if  the  comparative  na- 
ture of  the  animal  liquids  and  folids  were  better 
known.  For  not  to  mention  that  all  thefe  matters 
have  not  yet  been  iufficiently  analyzed  to  enable 
us  to  rank  them  in  one  or  other  of  the  eight 
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7.  The  third  clafs  of  animal  matters  compre- 
hends thofe  which  are  peculiar  to  fome  orders 
of  animals,  and  which  are  frequently  employed 
hi  the  arts  ; and  as  thefe  orders  are  feven  in 
number,  it  is  divided  in  the  fame  manner» 

The  firftdivifion  contains  thofe  which  are  par- 
ticularly furni died  by  the  mammalia,  fuch  as 
ivory,  hart’s  horn,  horn,  wool,  mufk,  civet, 
ambergreafe  and  the  bezoars» 

The  fécond  divifion  is  referved  for  thofe  which 
are  obtained  from  the  birds  ; namely,  the  eggs, 
the  feathers,  the  dung,  and  the  membrane  of  the 
ftomach. 

The  third  prefents  the  produd  particular  to 
the  amphibia,  the  viper  and  its  poifon,  the  fkinc, 
the  lizard,  the  toad,  the  tortoife  and  its  fhelh 
The  fourth  is  appropriated  to  fome  pro- 
ductions peculiar  to  fifhes,  ifing-glafs,  fifli-oil, 
the  feales  of  the  blay,  and  the  bones  of  the 
head  of  feveral  of  tilde  animals. 

1 o the  fifth  I refer  fome  matters  belonging  to 
the  teftacous  filli  ; the  bones  and  the  ink  of  the 
cuttle  fi ill,  pearl  and  mother  of  pearl  /hells. 

lit  the  fix tli  I place  thofe  which  are  extra&ed 
from  in  feds  and  worms,  the  honey  and  the  wax 
of  bees,  cantharides,  wood-lice,  ants,  their  acid 
and  lac,  the  bread  of  the  ant,  fiik,  cochineal, 
kermes, crab’s  eyes,  the  lumbrici. 

Finally,  the  order  of  Zoophytes  affords  four 
particular  animal  matters;  namely,  coralline, 
coral, 'the  madrepore,  and  thefponge. 
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8.  In  order  to  exhibit  the  colledtive  whole 
of  this  divifion  of  the  animal  fubftances,  I here 
prefent  a table  in  which  the  relation,  the  dif- 
ference and  the  claftifi  cation  will  appear  at  the 
firft  glance.  It  will  there  be  feen  that  there  are 
fifty- three  different  fubftances  in  the  two  firft 
claffes,  and  forty-one  in  the  third  ; the  impor- 
tance of  the  fifty- three  firft  obliges  me  to  treat 
of  them  in  a pretty  confiderable  number  of 
feparate  articles.  As  to  thofe  of  the  third, 
which  prefent  more  or  lefs  refemblance  with 
thofe  of  the  two  firft  claffes,  I ihall  content 
rnyfelf  with  giving  an  account  of  them  in  the 
feven  articles  which  will  comprehend  the  par- 
ticular products  formed  by  the  feven  orders  of 

animals. 

' TABLE 

Containing  the  Divifion  and  the  Claftification 
of  the  Animal  Matters. 

All  the  Animal  Matters,,  confidered  in  their 
mutual  relations,  may  be  divided  into  the 
three  following  Claffes. 


FIRST  CLASS. 

Animal  Matters  belonging  to  the  whole  Body . 


Liquids,  ( 


Blood,  - I 

Lymph,  - £ 

Fat,  - 3 

Tranfpi  ration,  4 

II  urn  or  of  the  internal  cavi  ties, 
Synovia, 

4 Soft 


O)  o> 
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Cellular  texture,  - 7 

Membranous  texture,  8 

Tend  inous  texture,  » 9 

j Aponeurotic  texture,  10 

Soit  parts.  - \ Ligamentous  texture,  11 

Glandular  texture,  - *12 


Mufcular  texture,  - 4 13 

Cutaneous  texture,  » 14 

Epidermoid  texture,  - 15 

ÎHair,  » - » 16 

Cartilage,  - » 17 

Bone,  - - « 18 

SECOND  CLASS. 


Animal  Matters  belonging  to  fome  particular 
Regions  of  the  Body  of  Animals. 


To  the  cranium. 


Cerebral  pulp, 

Nervous  fluid, 

Liquor  of  the  ventricles, 
Pineal  concretions. 


19 

20 
21 


QO 


To  the  face. 


Aqueous  humor, 
Vitreous  humor, 
Cryftalline  humor, 


w 


Tears, 

Nafal  Mucus, 

Mucus  of  the  Mouth, 
Mucus  of  the  tonfils, 
Saliva, 

Salivary  calculi, 
Tartar  of  the  Teeth, 
Cerumen, 


23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
T ' 
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Jo  the  thorax. 


To  the  abdo- 
men. 


Tracheal  and  bronchial 


r>  k 


mucus, 

am 

Gas  of  the  lungs, 

35 

1 Pulmonary  concretions. 

36 

l Milk, 

37 

f Gaftric  juice, 

* 

38 

Pancreatic  juice, 

* 

39 

Bile,  » » 

» 

40 

Biliary  calculi, 

Ç» 

41 

Xnteftmal  juice, 

- 

42 

Chyle, 

- 

43 

Excrements, 

- 

-44 

Gas  of  the  inteftines, 

- 

45 

Inteftinal  concretions, 

46 

Liquor  of  the  amnios, 

47 

Superrenal  liquor, 

- 

48 

Meconium, 

- 

49 

Urine, 

- 

50 

Urinary  calculi, 

EZ» 

51 

Juice  of  the  proftata, 

52 

[ Sperm, 

» 

53 

* 
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THIRD  CLASS, 


Animal  Matters  belonging  to  each  of  the  Seven 
Orders  of  Animals  in  particular . 


To  the  mam 
malia* 


To  the  birds. 


To  the  am- 
phibia. 


Ivory, 

m. 

_ 

54 

Hartfhorn, 

m. 

— 

55 

Horn, 

m. 

_ 

56 

Wool, 

» 

■9® 

57 

Mufk, 

58 

Civet, 

» 

59 

Caftor, 

- 

« 

60 

Ambergris, 

— 

- 

61 

Spermaceti, 

» 

— 

6 2 

\ Benzoar, 

a» 

63 

r 

Eggs, 

- 

64 

/ Feathers, 

» 

am 

65 

) Dung, 

*9 

£ » 

66 

_ Membrane  of  the  Stomach, 

67 

■f 

Viper, 

» 

6 8 

! Toad, 

- 

- 

69 

( Ski  11k, 

- 

- 

70 

Lizard, 

- 

- 

71 

Tortoife, 

“ 

«3 

72 

f Ifinglafs, 

) Fifh-oil,  - 
^ Filh-fcales, 

1 Filh-boncs, 


73 

74 

75 

76 


To  the  filhes. 
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*to  the  tef- 
tacea. 


To  the  înfeéts 
and  worms. 


To  the  zoo- 
phytes. 


Bones  and  ink  of  the  cuttle» 


1 h/h, 

- 

77 

\ Pearl  and  mother  of  pearl, 

78 

^Shells, 

- 

79 

^Honey  and  wax 

80 

Cantharides, 

- 

- 

81 

Wood-lice, 

* 

- 

82 

Ants, 

<S2> 

- 

85 

Lack, 

- 

84 

? Ant-bread, 

» 

85 

Silk, 

- 

- 

86 

Cochineal, 

-, 

- 

87 

fCermes, 

at 

- 

88 

Crabs’»eyes, 

a» 

- 

8$ 

^Lumbrici, 

- 

«** 

90 

fCoralline, 

\ 

Wf 

as* 

91 

1 Coral, 

92 

\ Madrepores, 

- 

» 

95 

1 Sponges,  - 

O0 

9 

94 

Article 
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Article  IL 
Of  the  Blood, 

Section  L 

Hiftorif  and  Analyjis  of  the  Blood . 

!.  THE  blood,  this  red  and  hot  fluid  con- 
tained in  the  arteries  and  the  veins,  neceffary 
to  life,  moved  incelfantly  by  the  circulation, 
moiftening  all  the  organs,  conveying  into 
them  heat  and  motion,  diftributing  nourifh- 
ment,  aéling  an  important  part  in  the  animal 
economy,  has  always  been  confidered  as  the 
principal  objeét  of  the  ftudies  and  the  refearches 
of  the  anatomift,  the  phyfiologift,  and  the 
phyfician.  The  fubjeét  of  many  important 
inquiries,  of  a multitude  of  experiments,  it  is 
hill,  notwithftanding  the  ftudies  of  the  philofo- 
phers  and  the  numerous  obfervations  of  the 
phyftcjans,  an  inexplicable  enigma;  and  though 
more  advanced  in  the  knowledge  of  its  proper- 
ties, modern  phyftcs  are  very  far  from  the  point 
at  which  they  muft  arrive  in  order  to  explain  its 
real  influence  upon  the  phenomena  of  life.  Its 
elfeéts  appear  to  be  extremely  complicated,  its 
ufes  multiplied  ad  infinitum;  we  fee  it  prefide 
in  feme  meafure  over  all  the  functions  ; refpira- 
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tion  afts  efpecialîy  upon  it;  the  circulation  is 
performed  in  order  to  convey  it  to  all  parts  of  the 
body;  it  is  this  which  warms  the  whole  animal 
fyftem  ; it  caufes  the  heart  to  move  ; it  is  the 
common  fource  of  all  the  fecretions  ; it  nourishes 
all  the  organs  ; it  affords  the  recrement  as  well 
as  the  excrement  ; it  repairs  the  wafte  of  all  the 
parts  ; the  lymph  is  one  of  its  productions  ; the 
tranfpiration  efcapes  from  the  cutaneous  extremi- 
ties of  the  canals  which  tranfmit  it;  it  exifts 
every  where,  it  vivifies  all  the  organic  fy items, 
the  totality  of  which  constitutes  the  animal 
machine;  it  mu  ft  therefore  otter  to  the  philofo- 
pher  the  feries  of  all  the  problems  prefented  to 
him  by  the  animal  economy. 

2.  Accordingly  the  number  of  learned  men 
who  have  occupied  themfelves  with  it  is 
immenfe:  fome  have  examined  its  chemical 
properties  ; its  mere  quantity,  its  weight,  its 
motion  have  been  the  object  of  much  mvefti ga- 
lion, which  is  not  even  yet  entirely  terminated. 
Even  its  proportion  is  not  known;  and  authors 
have  varied  amongft  themfelves  from  eight 
pounds  to  twenty-eight  pounds  for  the  quantity 
contained  in  the  body  of  a man  of  the  middle 
fize.  Some  have  faid  that  it  forms  a fifth  of  the 
weight  of  the  body,  others  only  a twentieth. 
Some  reckon  it  at  a fix  teen  th,  a fifteenth,  &c. 
It  is  commonly  believed  to  be  diftributed  in 
fuch  a manner  that  the  veins  contain  nine  and  the 
arteries  four  parts.  When  we  read  in  the  learned 
work  on  phyfiology  by  Haller,  the  opinions 
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of  Harvey,  Allen,  King,  Lifter,  Drelincourt» 
Hales,  Moor,  Siegel,  Primerofe,  Kiel,  Lobb, 
Lower,  Quel  nay,  F.  Hoffmann,  upon  the  pro* 
portion  of  the  blood  in  thediuman  body,  we  fee 
how  many  difficulties  and  uncertainties  attend 
the  precife  knowledge  of  its  moft  fimple  proper- 
ties. If  we  alfo  remark  in  the  fame  author 
what  diverfity  of  opinion  has  prevailed  in  the 
fchools  concerning  the  difference  of  colour  and 
temperature  of  the  arterial  and  the  venous  blood, 
a queftion  which  neverthelefs  feems  eafy  to  be 
folved  by  mere  infpe  biion  or  by  fimple  experi- 
ments ; if  we  compare  the  celebrated  names  of 
Galen,  Erafiltratus,  Aretaeus,  Harvey,  Lower, 
Mayow,  Schreiber,  Willis,  Swammerdam,  Dm 
verney,Verbeyen,  Helvétius,  Michelotti,  Lancifi, 
Sevérini,  Chefelden,  Hamburger,  Martine,  Pit- 
cairn, J urin,  De  Haen,  who  have  not  been  able 
to  folve  thefe  problems  with  accuracy,  and  who 
have  left  the  refait  uncertain,  notwithftanding 
an  affiduous  labour  of  feveral  ages  : we  fhall  be 
able  to  conceive  with  what  fetters  the  human 
underftanding  has  been  (hackled  in  its  progrefs 
relative  to  this  important  part  of  phyfiology. 

3.  Hence,  many  able  and  learned  phyficians 
deterred  for  a long  time  by  this  unfuccefsful- 
nefs  of  the  phyfical  fciences,  and  not  t rufting 
more  to  the  experiments  of  the  chemifts,  have 
thought  it  neceffary  to  take  a different  courfe 
in  order  to  appreciate  the  properties  of  the 
blood.  Founded  upon  the  phenomena  which  it 
prefects  in  the  living  animals,  they  have  con- 
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fidered  it  as  an  affemblage  of  all  the  animal 
liquors,  as  a refervoir  of  all  thofe  materials,  a 
folution  of  all  the  folid  parts*  a fort  of  liquid 
flefh,  of  plaftic  animal  mucilage,  hot,  boiling, 
moved  in  torrents,  tending  to  all  parts  of  the 
body,  communicating  with  all,  affirming  a par- 
ticular nature  in  each  organ  and  even  in  the 
vicinity  of  each  of  them,  diftributing  into  all 
their  cells  the  materials  which  muff  ferve  for 
their  reparation,  remaining  fluid  only  by  the 
effedt  of  motion,  precipitating  fibres  already 
become  folid  by  a flight  agitation,  difpofed  to 
affume  the  hate  of  concrete  mafs  when  its  motion 
is  retarded,  animated  by  a particular  or  vital 
power  which  difappears  in  death,  and  which  can 
no  longer  be  perceived  in  it  when  it  is  feparated 
from  the  living  animals.  This  feries  of  notions 
they  have  called  the  medicinal  analyfis  of  the 
blood.  But  whatever  ingenuity  Bordeu  has 
d if  played  in  the  expofition  of  thefe  ideas,  we 
find  in  them  neither  precifion,  nor  accuracy, 
nor  pofitive  knowledge  ; but  merely  vague 
notions,  the  fruits  of  an  adfive  imagination, 
perhaps  liable  to  the  fame  reproach  which  he 
caff  upon  the  chemifts. 

4.  Notwithftanding  the  little  confidence 
which  the  phyficians  (indeed  among#  thofe  who 
though  otherwife  poffeffed  of  much  learning  and 
talents  had  not  acquired  a fufficient  flock  of 
chemical  knowledge)  have  teftified  for  the 
examination  of  the  blood  by  the  means  of  this 
fcience,  a great  number  of  chemifts,  alfo  belong- 
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ing  to  the  clafs  of  the  phyficians,  and  confe- 
quently  competent  to  balance  the  opinion  of 
the  firft,  have  occupied  themfelves  with  the 
chemical  analyfis  of  the  blood. 

After  the  firft  ftill  very  inaccurate  attempts  of 
Barbatus  and  Bohnius  in  the  feventeenth 
century,  after  the  difputes  of  Vieuffens,  of 
Willis,  See.  whether  to  admit  or  rejeét  the  pre- 
tence of  a pretended  acid  in  the  blood  ; Ruyfch 
treated  experimentally  the  concrefcibility  of  the 
blood,  the  art  of  obtaining  from  it  fibres,  tex- 
tures, membranes  ; Lewenhock  and  Hartibeker 
inveftigated  its  nature  with  the  mierofeope,  and 
deferibed  in  it  a compound  globulous  ftrndiure, 
of  which  Boerhaave  has  made  an  ingenious  ufe, 
though  it  is  nothing  more  than  a fort  of  microf- 
copic  fiction. 

Hales  wrote  learnedly  upon  its  analyfis  by 
fire,  and- upon  the  elaftic  fluid  difengaged  from 
it  by  this  agent. 

Lemery  found  it  to  contain  iron  ready  formed, 
the  proportion  of  which  was  determined  by 
Menghini. 

Hoffmann  was  one  of  the  firft  who  deferibed: 
the  chemical  characters  of  its  different  parts 
feparated  fpon  taneoufty. 

Langrifh,  Cheyne,  Swencke,  have  given  ana- 
lyfes  of  it  that  are  aim  oft  complete  for  the  time 
in  which  they  wrote. 

Gauhius  examined  it  after  Boerhaave  with 
much  greater  accuracy  than  his  predeceffor. 

Rouelle. 
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Rouelle  the  younger  firft  fhowed  with  precifion 
the  faits  that  are  contained  in  it. 

G.  Hewfon  defer ibed  feveral  of  its  properties 
with  fagacity. 

B acquêt,  immediately  after  Rouelle,  particu- 
larly ftudied  the  chemical  characters  of  the 
coagulum  and  of  the  fibrous  part. 

Dehaen  has  fliown  that  its  coagulation,  its 
ferum,  its  huffy  coat,  vary  according  to  the 
circumftances  of  its  extraction  in  venefetion* 

Cygna  did  all  in  his  power  to  difeover  the 
caufe  of  its  rutilât  ion  by  the  air,  which  has 
fin  ce  been  placed  out  of  doubt  by  the  experi- 
ments of  Lavoifier,  Menzies  and  Godwyn. 

Crawford  has  determined  the  difference  of 
the  fpecific  heat  of  the  arterial  and  of  the  venous 
blood. 

Citizens  Deyeux  and  Parmentier  have  exam- 
ined with  much  attention  the  different  materials 
of  the  blood,  the  ferum,  the  fibre,  the  coagulum, 
and  feme  of  its  morbid  alterations. 

I have  like  wife  occupied  myfelf  with  it,  at 
different  times  during  fifteen  years  paft;  I have 
afeertained  the  prefence  of  the  gelatin  in  it,  the 
action  of  a violent  fire  in  open  veffels,  its  differ- 
ence in  the  fœtus,  &c. 

The  rapid  fketch  which  I have  juft  presented 
is  fufficient  to  prove  that  much  labour  has  been 
bellowed  upon  the  nature  of  the  blood  ; I muft 
terminate  it  by  obferving  that  though  chemiftry 
has  not  yet  refolved  all  the  problems  which  this 
fluid  prefents  to  it,  it  has  at  leaft  ill  own  the 
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path  that  muff  be  followed  in  order  to  find  their 
folution,  as  the  following  details  will  prove. 


Section  II. 

Of  the  Entire  Blood . 

L THE  blood  of  man,  and  that,  of  the  bullock 
which  much  refembles  it,  and  which  has  been 
nioft  frequently  fubjeéfed^to  chemical  analyfis, 
as  it  is  procured  with  great  facility,  is  a liquid 
of  a beautiful  purple-red  colour,  of  a contiftence 
a little  thick,  gluey  and  vifcous,  foft  and,  as  it 
were,  faponaceous  to  the  touch,  of  a particular 
faint  odoui,  and  of  a fweetiiL  and  faline  tafle.  Its 
temperature  is  between  pq  and  32  degrees  centi- 
grade. Phyfiologifts  have  differed  from  each  other 
v/ith  refpeci  to  the  fpecnlc  gravity  which  they 
have  attributed  to  it.  They  have  found  its 
relation  to  the  gravity  of  water  as  1053  or  112b 
to  1000.  It  has  been  faid  that,  when  viewed  with 
themicrolcope,  it  is  a compound  of  red  globules 
fwi mining  in  a transparent  liquid,  and  that 
the  red  globules  are  formed  of  feveral  other  yel- 
low globules  united  together  ; thatthefe  globules 
are  divided  and  broken  in  the  final  1 veifels,  and 
thus  give  rife  to  liquids  more  and  more 
pale,  lefs  and  lets  coloured,  which  are  found 
m the  orders  of  veflels  more  and  more  attenua- 
ted. Ehefe  globuies  were  defcribed  as  capable 
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of  being  cômpreffed,  elongated,  flattening*  and 
paffmg  through  the  animal  {trainers.  Modern 
phyfiologifts  have  rejected  all  thefe  ideas  as 
chemericah  What  is  true,  fays  Haller  in  the 
hi  (lory  of  thefe  globules,  is  that  we  actually  fee 
fuch  in  the  blood  with  the  aid  of  the  microfcope  ; 
but  the  yellow  ones  which  are  alfo  fometimes 
feen  in  it  are  not  fmaller  than  the  red,  they  are 
not  divifions  of  them,  they  appear  only  in 
debilitated  animals  ; they  fwim  in  a tranfparent 
and  almoft  invifible  ferum  ; the  red  globules 
have  neither  been  feen  to  break  nor  to  re-unite, 
they  are  not  converted  into  ferum  by  their  pre- 
tended divifion,  of  which  in  fact  (as  we  {hall 
fee  hereafter)  they  have  neither  the  characters 
nor  the  intimate  nature. 

6 • The  entire  blood,  which  we  ought  to 
examine  before  its  particular  parts,  when  expofed 
to  a mild  temperature  and  which  does  not  exceed 
100  degrees  of  the  centigradel  thermometer, 
ditfufes  but  very  little  vapour  in  the  air, 
thickens  and  coagulates,  affumes  a brown  colour 
much  refembiing  that  of  the  liver  of  animals, 
and  gradually  dries  if  we  agitate  it,  fo  as  to  be 
converted  into  an  almoft  black  powder,  greafy 
to  the  touch,  and  which  keeps  without  altera- 
tion in  well  clofed  veffels  ; in  the  air  it  becomes 
a little  moi  ft  and  covered  with  an  effiorefcence 
of  carbonate  of  foda.  The  coagulum  of  the 
blood  driedin  the  air  becomes  fenfibly  attractable 
by  the  magnet  ; heated  more  violently  in  a 
crucible,  it  foftens,  becomes  as  it  were  oily, 
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oieirs,  fwells,  inflames  and  is  reduced  into  coal, 
after  having  exhaled  a very  fetid  fmell.  What 
is  difengaged  during  this  ftronganddecompofmg 
action  of  the  open  fire  prefents  a feries  of  pro- 
duâs  which  I have  carefully  defcribed  ; firft, 
ammoniacal  water  ; fecondly,  a white  and  very 
_ Pung'eilt  vapour  of  carbonate  of  ammonia,  and 
ibon  a yellowiih  thick  fmoke  very  fetid,  which 
is  manifeftly  oily  and  inflammable  ; afterwards 
Pruffic  acid  recognizable  by  its  fmell  of  bitter 
almonds  ; then  phofphoric  acid,  announced  by 
iome  flames  emitted  from  the  coally  and  red-hot 
matter  ; finally,  carbonate  of  foda.  There 
semains  in  the  crucible  a mixture  of  oxide  of 
iron  of  a blackilh  or  brown-black  colour,  gra- 
nulated and  cryftallized  ; of  carbon  combined 
with  a little  iron,  and  almoft  in  the  ftate  of 
carburet  of  this  metal  ; finally,  of  phofphate  of 
lime  and  muriate  of  foda.  We  fee  that  in  this 
operation  the  conftituent  principles  of  the  blood 
ai'v.  feparated  almoft  all  into  binary  com  wounds, 
if  we  except  the  oil  and  the  Pruffic  acid".  It  is 
to  be  obferved  that  when  the  blood  is  boiled  in 
a bafin  of  copper,  this  liquid  diffo Ives  enough  of 
the  metal  to  yield,  on  calcining  it  with  alkali, 
cupreous  Pruffiate,  even  in  abundance. 

„ 7\  When  inhead  of  treating  the  blood  by  the 


retid  when  kept  ; the  blood  at  the  fame  time 
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is  found  coagulated  into  a brown  fub fiance  and 
even  dried.  If  we  afterwards  cl i ft i 1 it  in  a retort, 
by  a well  managed  fire  till  the  bottom  of  the 
retort  of  porcelain,  in  which  this  diftillation 
ought  to  be  performed,  is  red-hot,  we  obtain 
fetid  water  charged  with  carbonate  and  zoonate 
of  ammonia,  befides  an  ammoniacal  foap  which 
gives  it  a red-brown  colour  ; an  oil,  at  fir  ft  red 
and  light,  afterwards  brown,  blackifli,  thick 
and  almoft  concrete,  very  fetid,  and  which, 
before  it  condenfes,  fills  the  receivers  with  a thick 
white  vapour  of  cryftallized  carbonate  of  ammo- 
nia; and  laftly,  carbonated  and  fulphurated 
hidrogen  gafes.  There  remains  in  the  retort  a 
fpongy  coal,  of  a brilliant  and  as  it  were 
metallic  appearance,  adhering  very  ftrongly  to 
the  veffel,  very  difficult  to  be  incinerated,  in 
which  are  found  by  analyfis,  befides  the  carbon 
united  with  a little  iron,  phofphate,  muriate, 
and  carbonate  of  foda,  phofphate  of  iron  and 
phofphate  of  lime.  Though  this  diftillation  by 
a naked  and  violent  fire,  the  only  means  of 
analyfing  the  blood  that  was  formerly  poffeffed, 
does  not  afford  the  real  principles  of  the  blood 
as  was  formerly  believed,  it  correfponds  with 
what  has  already  been  indicated  in  the  hiftory 
of  the  general  characters  of  animal  fubftances, 
and  like  the  treatment  by  the  open  fire,  it 
fhows  us  what  are  in  general  the  primitive 
principles  of  the  blood. 

g.  Blood,  expofed  to  the  air,  after  it  has 
been  drawn  out  of  its  veffels,  fixes  or  concretes 
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more  orîefs  fpeecliîy  ; it  forms,  either  an  almoft; 
folici  mafs,  red  without  and  black  within,  or  a 
fubftance  as  it  were  gelatinous,  tremulous, 
refembling  currant-jelly,  according  to  the  age 
and  the  ftrength  of  the  individuals  from  whom 
it  is  taken.  It  is  this  fpontaneous  coagulation 
which  caufed  the  ancients  to  adopt  the  notion 
of  its  plaftic  power,  and  to  conlkler  the  blood 
as  a kind  of  liquid  flelh.  Some  hours  after  this 
fpontaneous  concretion  into  a fingle  homo- 
geneous mafs,  the  blood  Hi  rinks,  condenfes,  and 
there  feparates  from  it  a liquid  of  a greenifli 
white  colour,  which  is  called  the  ferum  of  the 
blood.  Though  this  double  effect  takes  place 
in  clofe  veffels  as  well  as  in  the  air,  the  latter 
favours  its  produdtion  ; its  mere  contaéf  con- 
verts the  black  colour  of  the  coagulum  into  a 
brilliant  red  ; foon,  and  efpecial ly  when  the 
atmofphere  exceeds  twelve  degrees  or  the  tem- 
perate heat,  the  blood  foftens,  melts,  dilfolves, 
exhales  a fmell,  at  fir  ft  faint,  afterwards  fetid, 
and  at  laft  is  completely  decompofed  by  putre- 
fying. The  moifture  of  the  atmofphere  accele- 
rates this  putrefaction,  where  ts  great  drynefs 
combined  with  a high  elevation  of  temperature 
in  the  air,  dries  this  liquid  and  thickens  it, 
inftead  of  giving  rife  to  the  feptic  decompofition 
like  the  preceding  ; the  contact  of  oxigen  gas 
renders  the  colour  of  the  blood  brilliant  ; azotic 
and  hidrogen  gas,  on  the  contrary  render  it 
brown  or  violet  ; fulphu rated  hidrogen  gas 
blackens  it. 
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The  blood  is  entirely  foîubie  in  water  when 
it  is  perfectly  liquid  ; when  it  is  coagulated  the 
water  di doives  only  its  red  part  and  leaves  the 
fibrous,  folicl  and  white  part  of  the  coagulum 
mfulated  : this  is  the  means  which  is  put  in 
practice  in  order  to  feparate  thefe  two  fubftances, 
and  form  the  commencement  of  an  analyfis  of 
the  blood  both  immediate  and  fimple.  If  we 
throw  blood  into  water  heated  above  45 
de  grees  of  the  centigrade  thermometer,  this 
liquid  p refen ts  a number  of  floating  pellicles  or 
membranes;  we  fee  this  effect  in  blood-letting  at 
the  foot.  Above  the  temperature  here  indicated 
in  the  water  into  which  it  is  thrown,  the  blood 
is  entirely  coagulated  into  brown  flakes  which 
condenfe  and  ihrink  together.  Long  continued 
maceration  of  the  blood  in  water  favours  its 
putrid  ciccompofition,  the  colouring  matter  is 
precipitated  and  becomes  darker,  and  the  folid 
fubftance  of  the  coagulum  at  laft  affumes  the 
character  of  adipocerous  fat  Sometimes  two 
parts  of  water  and  one  part  of  blood  having  been 
coagulated  by  fire,  the  liquor  feparated  from 
the  coagulum,  evaporated  (lowly,  yields  a bilious 
extraél:  it  was  in  this  manner  that  I demon* 
ft  rated  the  prefence  of  bile  in  the  blood  in  1790. 

10.  The  acids  when  mixed  with  fluid  blood 
coagulate  and  decompofe  it,  rendering  its  colour 
darker,  and  more  or  lefs  brown  when  they  are 
concentrated.  The  concentrated  fulphuric  acid 
renders  it  very  brown  and  reduces  it  to  coal. 
The  nitric  acid,  whilft  it  coagulates  it,  difen- 
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gages  from  it  much  azotic  gas,  and  converts 
its  fubftance  into  carbonic  acid,  oxalic  acid, 
and  fat  matter  ; the  muriatic  coagulates  it 
without  fenfibly  altering  its  colour  ; the  oxff 
genated  muriatic  acid  turns  it  black  like  ink* 
The  vegetable  acids  only  thicken  it  ; the  acetic 
acid  is  the  only  one  of  them  which  effects  its 
coagulation.  The  cauftic  alkalis,  on  the  con- 
trary, liquefy  anddiffolve  the  blood  even  when  co- 
agulated by  the  acids;  if  we  mix  them  with  blood 
recently  drawn  and  which  has  not  yet  coagulated, 
they  prevent  its  coagulation.  It  has  already 
been  feen  how  the  alkalis,  heated  ftrongly  with 
this  liquid,  become  in  part  faturated  with  Pruffic 
acid. 

11.  Many  faits  have  been  mixed  with  the 
blood,  and  their  effed  has  in  general  been  found 
to  correfpond  by  the  antifeptic  property  and  the 
foftening  or  liquefaction  which  they  effed,  as 
well  as  by  the  obftacie  which  they  oppofe  to  its 
coagulation.  At  one  time  this  effed  of  the 
falts  and  of  the  faline  folutions  upon  the  blood 
was  confidered  as  an  indication  of  their  medi- 
cinal virtue  ; but  this  notion  was  foon  difcovered 
to  be  a real  error,  dangerous  to  the  art  of  heal» 
ing.  The  earthy  falls  in  general  are  decompofed 
by  the  blood  by  means  of  the  foda  which  it 
contains. 

The  metallic  oxides  have  no  fenfible  ad  ion 
upon  the  blood,  except  thofe  which  by  eafdy 
yielding  their  oxigen  coagulate  it.  Almoff  all  the 
metallic  folutions  precipitate  and  coagulate  the 
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blood  ; they  a<5t  efpecially  upon  its  albuminous 
part;  it  is  almolt  luperfluous  here  to  add  that 
tliefe  two  dalles  ot  bodies,  the  alkaline  and  the 
metallic  faits,  preferve  the  blood  and  defend  it 
agai n ft  p u t refaction . 

i°2.  Moft  of  the  immediate  materials  of  vege- 
tables, and  even  of  the  entire  plants,  produce 
tins  latter  effect  upon  the  blood  and  act  upon  it 
as  antiputrefcent  ; it  is  especially  in  funar,  the 
volatile  oils,  camphor,  the  retins  and  the  balfams, 
that  we  find  this  property.  The  folutions  of  gum 
ana  oi  trarch  coagulate  it. 

fan nin  precipitates  the  blood  abundantly  ; 
gait  in  and  the  pure  gallic  acid  blacken  it  and, 
form  m it  an  atramentous  depofition,  which 
without  any  other  experiment  is  fufficient  to 
indicate  the  prefence  of  iron  in  it.  We  may 
obtain  this  precipitate  by  diluting  the  blood 
with  much  water.  At  the  fame  time  the  aftrin- 
gent  property  of  the  gallic  acid  and  of  theextraft 
which  accompanies  it  in  the  gall-nut,  thickens, 
condenfes  and  even  hardens  the  folid  matter  of 
the  blood  ; the  fame  effedt  is  obferved  in  all  the 
aftringent  vegetable  fubftances,  particularly  in 
Peruvian  bark,  Simarouba,  the  peel  of  the  pom- 
granate,  fumac,  the  outer  Iheil  of  the  walk 
nut,  tea,  &c. 

Alcohol,  poured  upon  the  blood,  alfo  effedis 
its  coagulation,  but  it  precipitates  it  only  in 
finall  flakes,  which  water  feparates  and  dilutes 
fo  as  almolt  to  dilfoive  them. 
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13.  The  blood,  like  all  the  other  particular 
animal  matters,  has  its  mode  and  peculiar  phe- 
nomena of  putrefaction.  Its  colour  grows 
darker  and  brown,  it  lofes  its  confidence,  its 
odour  becomes  infufferably  fetid  ; there  are 
feparated  from  it  a great  number  of  membranous 
flakes,  brown  pellicles  which  gradually  grow 
blacker  ; a confiderable  quantity  of  ammo- 
nia and  carbonic  acid  gas  is  difengaged  from 
it.  It  requires  a very  long  time  before  it 
entirely  lofes  its  form,  and  characters  of  blood, 
before  it  becomes  a folid,  thick  extractiform 
matter,  and  efpecially  before  it  is  reduced  to  a 
fpecies  of  mould.  There  are  then  found  in  it 
nearly  the  fame  materials  as  in  the  coal  which 
remains  after  its  diftillation  or  combuftion, 
except  that  this  refiduum  retains  a greafy  or 
unctuous  feel,  which  announces  in  its  alteration 
a well-marked  production  of  fat  matter. 


Section  III. 

Of  the  Separation  and  Clarification  of  the 
immediate  Materials  of  the  Blood . 

14.  THOUGH  all  the  chemical  characters  of 
the  entire  blood  are  not  without  intereft,  they 
are  however  not  fo  well  marked  or  fo  important 
as  thofe  which  belong  to  its  immediate  elements, 
to  the  different  materials  which  feparate  fpon ta- 
li eon  fly 
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neoufly  from  it.  It  is  known  that  this  liquid, 
when  left  to  itfelf  as  it  i fl  u es  out  of  the  veins  or 
the  arteries  of  the  living  animal,  p refen  ts,  whilft 
it  is  hot  and  fluid,  an  odorous  exhalation  which 
has  been  confidered  as  one  of  its  principles  ; 
that  it  foon  coagulates  or  concretes  into  a 
tremulous  gelatin iform  mafs,  which  condenfes, 
ilirinks,  gradually  approaches  in  its  parts,  and 
exprelfes  from  itfelf  a liquid  of  a yellowifh  white 
colour  and  tranfparent;  that  it  then  refembles 
a kind  of  curd,  a floating  red  cake,  which  has 
been  called  cruor , clot , or  inf  ala  rubra, , that 
this  formation  does  not  take  place  in  the 
fame  maimer  when  the  blood  has  been  violently 
agitated  ; that  by  this  agitation,  which  is 
frequently  p radii  fed  in  the  fhambles,  there  is 
feparated  from  the  blood  a remarkable  quantity 
of  fibrous  matter,  folid,  whitifh,  and  ropy,  as  it 
were,  which  attaches  itfelf  to  the  flick  which  is 
employed  to  ftir  it  ; that  when  the  ferum  or  the 
white  part  has  been  feparated  from  the  coagulum, 
this,  waflied  with  water  thrown  in  aftream  upon 
its  furface,  is  feparated  into  two  matters,  the 
one  of  a red- colour,  diffolved  in  the  water  with 
which  it  has  been  waflied;  this  is  the  colouring 
matter  of  the  blood  ; the  other,  folid,  white, 
filamentous,  which  is  called  fibre,  or  fibrine. 
Thus  there  are  five  matters  to  be  examined  in 
particular;  namely,  the  odorous  exhalation,  the 
ferum,  the  coagulum,  the  colouring  matter  and 
the  fibrous  fubftance.  I fhall  firft  remark  that 
thefe  immediate  materials  of  the  blood,  when. 
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once  feparated  from  each  other,  or  even  two  of 
them,  the  coagulum  and  the  ferum,  infulated 
fpontaneoufly,  cannot  again  be  united,  or  com-» 
bined  fo  as  again  to  form  blood,  and  that  when 
once  the  connection  is  broken  between  them  by 
their  reparation  from  the  living  body  and  the 
eeifation  of  the  vital  motion,  their  primitive 
eompolition  can  no  more  be  made  to  re-appean 


Section  IV. 

Of  the  Odorous  Exhalation  of  the  Blood . 

15.  I DISTINGUISH  am  on  git  the  princi- 
ples belonging  to  the  blood  the  odorous  exhala- 
tion ; in  order  to  conform  to  the  opinion  of  the 
moil  celebrated phyiiologiits  whohave  confidered 
it  as  one  of  the  moil  important  elements  of  this 
liquid,  and  who  have  attributed  to  it  very 
powerful  effects  in  the  animal  economy.  Some 
modern  philofophers  have  thought  that  this 
principle  was  a particular  gas,  and  it  is  accord- 
ing to  this  idea  that  Citizens  Deyeux  and 
Parmentier  have  made  experiments  upon  this 
exhalation  in  their  new  analyfis  of  the  blood* 
It  refaits  from  their  experiments  that  this  prin- 
ciple cannot  be  obtained  infulated  in  the  form 
of  gas,  that  when  it  was  condenfed  in  a bottle 
of  which  the  blood,  which  had  been  put  in  quite 
hot,  filled  one  part,  and  of  which  the  portion 
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full  of  air  received  this  odorous  body:  this  air 
did  not  extingui/h  the  tapers  that  were  immerfed 
111  it  did  not  precipitate  lime  water  ; 

that  it  was  however  fufficiently  ftrongly  im- 
p leg  n a ted  with  the  Imell  of  blood  to  communi- 
cate it  to  water  by  agitation,  to  d iff ufe  after 
foine  time  a fetid  fmell,  to  extinguifh  tliefe 
lighted  tapers,  without  however  containing 
ammonia;  that  it  was  then  a little  lefs  pure  by 
the  teft  of  the  eudiometer;  that  the  odorous 
water  extracted  from  the  blood  by  diftillation 
on  the  water  bath,  and  which  yielded  nothing  to 
the  re-agents,  putrefied,  depofited  flakes,  and 
turned  the  fyrup  of  violets  green  ; that  when  it 

was  ^eatc<^  111  date  it  afforded  a fediment 
that  burned  upon  the  coals,  with  the  fmell  of 
the  letoit.  Blood,  diftilled  with  alcohol  pre- 
fen  ted  to  them,  in  its  volatile  prod  u&,  the  very 
diftinguifhable  odour  which  it  emits  when  it  has 
been  poured  into  water;  yet  this  odorous 
alcohol  fiiowed  no  effect  upon  the  re-agents. 
The  chemifts  whom  I have  quoted  -thought 
themfelves  authorized  to  conclude  from  thefe 
expei  taunts,  that  the  aroma  of  the  blood  is  the 
rnoft  alterable  principle,  and  that  which  firft 
changes  the  fiate  ot  this  liquid  by  efcaping  in 
tee  volatile  form.  In  the  phenomena  that  have 
been  indicated  I can  fee  only  a fmall  portion  of 
the  entire  matter  of  the  blood  raifed  in  vapour 
with  the  water,  and  I find  no  relation  between 
the  experiments  relative  to  this  vapour  and  the 
iifes  that  have  been,  attributed  to  it.  It  has 
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been  erroneoufiy  believed  that  the  froth  formed 
by  the  blood,  (pouting  oat  and  falling  from  an 
eminence,  was  a proof  of  this  gas  : it  is  only 
air  confined  by  the  viflidity  of  this  liquid, 

16  Though  I do  not  admit  a particular 
principle  of  the  odour  of  the  blood  ; it  is  never- 
thelefs  of  importance  to  know  that  this  odour 
is  one  of  the  moft  marked  characters,  one  of  the 
moft  ft ri king  differences  which  are  found  in  this 
liquid,  coniidered  under  dill Trent  c ircumftances. 
The  odour  of  the  blood  is  very  feeble  in  infants 
and  in  females  ; it  becomes  very  ftrong  at  the 
age  of  puberty,  as  foon  as  the  feminal  fluid  is 
formed  in  abundance  and  collected  in  its  refer» 
voirs  ; it  has  then  fomething  ftrong,  acrid  and 
even  fetid.  The  blood  of  eunuchs  is  deprived 
of  it,  as  well  as  that  of  old  men  ; accordingly 
fome  phyliologiits  have  believed  that  the  fmell 
of  the  blood  and  of  the  fleih,  to  which  it  com- 
municates itfelf*,  is  owing  to  the  fpermatic  fluid 
yolatillized,  diffufed  in  the  cellular  texture  of 
the  body,  and  penetrating  into  all  its  regions. 
Borden  has  ingenioufly  treated  this  remark- 
able fuhjeét  as  one  of  the  fymptoms  of  the 
fpermatic  cachexy,  in  his  medicinal  analyfis  of 
the  blood 
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Section  V» 

Of  the  Serum  of  the  Blood . 

17.  THE  name  of  ferum,  water  of  the  blo©d? 

c 

and  the  improper  one  of  lymph,  are  given  to  the 
liquid  which  feparates  from  the  coagulated 
blood  when  it  has  not  been  agitated  ; it  is  the 
thinned;  and  the  lighted  liquid  contained 
between  the  interfaces  of  the  coagulum,  and 
expreifed  out  of  its  cavities  by  the  approximation 
and  attraction  of  the  molecules  of  the  cruon 
The  ferum  is  of  a greenifb  yellow  colour,  of  a 
faline  and  in  lipid  tafte,  of  a confidence  fuffi- 
ciently  vifeid  to  glue  the  fkin  (lightly,  when 
rubbed  between  the  fingers.  Its  proportion  is 
very  variable  and  cannot  he  fixed  ; however, 
feveral  phydologids  have  attempted  to  determine 
its  quantify.  Ham  berger  fuppofed  it  to  confti- 
tute  a third  of  the  weight  of  the  blood  ; 
Sch wen ke  believed  it  to  conftitute  two  thirds  ; 
Drelincourt  and  Boyle  admitted  it  to  be  one 
half  ; Quefnay  three  quarters  ; Vieuffens  gave 
for  the  red  part  0,62,  and  for  the  ferum  0,58; 
Homberg  indicated  five  parts  for  the  ferum,  and 
three  for  the  red  matter.  According  to 
Robinfon,  it  is  much  more  abundant  in  young 
animals  ; the  cruor  or  the  red  part  augments 
with  age,  and  a period  arrives  in  which  the 
2 proportion 
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proportion  of  the  ferum  defcends  to  one  third  of 
the  red  fubftance.  It  is  alfo  faid  that  the  blood 
cc  nt  tins  more  ferum  after  meals,  and  that  when 
the  Ld  yidual  is  falling  it  has  much  more  folid 
matter.  Lower  and  Haller  attributed  this  effedt 
to  the  chyle  poured  in  by  digeftion.  Mufchen- 
broeck,  Marty  ne,  Schwcnke,  Jurin,  indicate 
the  fpecific  weight  of  the  ferum  compared  with 
that  of  water  as  Î027  to  1000. 

1 8.  The  ferum  expofed  to  the  lire  coagulates 
or  hardens,  and  becomes  opaque  like  white  of 
egg.  This  property  is  one  of  the  characters 
by  which  it  is  eminently  diftinguiflied;  it  is 
■attributed  to  a particular  matter  eafily  recog- 
nizable by  that  circumftance,  and  which  is 
called  albumen , becaufe  it  is  the  fame  which 
ex  i fis  in  the  white  egg  called  albumen > When 
it  Is  gently  heated  in  this  ftate  of  codtion  or 
coagulation,  the  coagulated  and  folid  fubftance 
becomes  hard,  brittle,  and  femi-tranfparent  like 
boro.  Heated  by  fire  in  the  retort,  it  affords 
ammonia,  carbonate  of  ammonia,  fetid  oil,  ful- 
phurated  hidrogen  gas,  and  a coal  in  which  are 
found  muriate,  phofphate,  and  carbonate  of 
foda.  The  ferons  liquor  of  the  blood  is  alfo 
capable  of  turning  the  colour  of  violets  green*, 
which  is  likewife  a property  which  it  has  in 
common  with  the  frefheft  white  of  egg.  Ac* 
cording  to  thefe  experiments,  however  fimple 
they  may  be,  the  ferum  of  the  blood  is  con- 
fidered  as  a-  combination  of  an  albuminous 
matter  with  foda  ; a combination  in  which  the 
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alkali  miiied  with  the  albumen,  preferves  its 
properties  as  it  does  in  foap. 

The  ferum  turns  the  fyrup  of  violets 
green,  and  the  tinéiure  of  curcuma  brown  ; it 
con  flan  tly  exhibits  the  alkaline  properties  ; ex- 
poled  to  the  fire,  it  becomes  concrete  at  the 
temperature  of  feventy-five  degrees  of  the  cen- 
ti  grad  el  thermometer.  This  phenomenon,  which 
was  hr  ft  obferved  by  Harvey,  the  immortal 
author  of  the  difeovery  of  the  circulation  of 
the  blood,  is  one  of  the  mod:  important 
which  this  animal  fubdance  prefents:  every 
one  knows  it  in  the  white  of  egg  ; but  it 
diders  fenfibly  in  the  ferum,  as  this  liquid, 
being  not  fo  thick  as  white  of  egg,  nei- 
thei  acquires  the  fame  folicli ty,  nor  the  fame 
opaque  whitenefs  in  its  concretion.  Though  it 
forms  a mafs,  it  is  always  tremulous;  it  is 
found  filled  with  bubbles,  and  manifeftly 
formed  of  two  different  fubftances  when  it  has 
cooled  after  its  coagulation  ; its  colour  is  a pearl- 
grey,  it  retains  a femi-tranfparency  ; there  is 
obfeived  in  it  a fiofter  portion,  lefs  opaque, 
frequently  interpofed  between  the  particles 
and  m the  middle  of  the  mod  opaque  g*rev  mafs, 
fometimes  colleded  at  its  furface,  efpecially 
wdien  it  has  been  coagulated  fiowly  and  by  a 
well-managed  fire.  When  this  portion  does  not 
diow  itfelf  in  this  manner,  which  is  the  cafe 
when  the  ferum  is  too  liquid  and  too  aqueous, 
the  pait  which  does  not  become  fixed,  when 
evaporated  and  left  to  cool,  concretes  into  a 
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real  jelly.  The  portion  which,  by  the  action 
of  the  fire,  is  congealed,  and  becomes  opaque 
and  infoluble,  is  called  albumen,  from  its  ana- 
logy with  the  white  of  egg  ; the  more  tranfpa- 
rent  matter  which  becomes  fixed  efpecially  by 
cooling,  and  which  is  foluble  in  water,  is  termed 
gelatin.  Chemifts  were  unacquainted  with 
its  exiftence  in  the  ferum  of  the  blood,  till  I 
difcovered  it  to  be  prefent  in  it,  in  1790.  We 
fli all  foon  fee  from  whence  the  coagulation  of 
the  ferons  albumen  proceeds  : it  is  neceflary 
here  to  obferve,  that  its  concretion  by  heat 
always  leaves  it  vifcid,  gluey,  tenacious,  and 
not  brittle,  fmooth  and  dry  in  its  fradture,  as 
we  fee  in  the  white  of  egg  hardened  by  the 
aétion  of  fire. 

20.  If  we  treat  the  ferum  of  the  blood  by 
diftillation  on  the  water  bath,  it  affords  a very 
large  quantity  of  water  (lightly  odorous,  in 
every  refpect  fimilar  to  that  which  is  obtained 
from  the  blood,  and  like  it  putrefcible.  The 
ferum  coagulated  and  dried  in  this  operation  is 
brittle,  hard,  almoft  tranfparent,  and  of  a yellow, 
orange,  or  brown  colour  : when  ftrongly  heated 
and  diftilled  in  a retort,  it  affords  water  and 
fetid  oil,  carbonate  of  ammonia,  partly  concrete, 
and  partly  difiblved  in  water,  a little  Pruffiate 
and  zoonate  of  ammonia,  carbonated  and  fuff 
phurated  hidrogen  gas,  and  carbonic  acid  gas. 
There  remains  a very  voluminous  light  coal, 
difficult  to  be  incinerated,  which  contains, 
with  the  carbon,  muriates  of  fioda  and  of  pot-*® 
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afli,  phofphate  of  lime,  and  carbonate  of  foda^ 
No  metallic  oxides  are  found  in  it*  When  the 
coagulated  ferum  is  flowly  heated  in  a retort, 
fulphur  is  fometimes  feparated  from  it,  which 
Citizen  Beyeux  has  alfo  obtained  from  white  of 
egg.  A plate  of  filver  immerfed  in  it  becomes 
black,  whilft  it  is  made  to  coagulate  by  the 
action  of  fire. 

2h  When  expofed  to  the  air,  the  ferum  of 
the  blood  abforbs  oxigen  from  it,  and  exhales 
carbon  into  it,  whereby  a part  of  the  atm  of- 
pheric  oxigen  gas  is  converted  into  carbonic 
acid  gas  ; in  proportion  as  this  liquid  abforbs 
the  atmofpheric  oxigen,  it  becomes  more  con- 
crefcible,  more  capable  of  being  rendered  folid 
by  theaétion  of  the  fire  ; it  frequently  becomes 
turbid,  and  depofits  flakes  already  fpontaneoufiy 
concreted.  It  is  for  the  fame  reafon  that  white 
of  egg  which  has  been  kept  expofed  to  the  air 
boils  quicker  than  that  which  is  frefh,  that  the 
ferum  of  the  blood  of  animals  which  refpire  is 
more  concrefcible  than  that  of  animals  which 
refpire  little  : I have  thence  concluded  that 
the  concrefcibility,  the  plaftic  nature  of  this 
humor,  proceed  from  the  fixation  or  the  inti- 
mate  combination  of  oxigen.  Of  this  we  fhali 
foon  fee  other  proofs.  To  this  property  of  ab- 
forbing  air,  the  ferum  owes  that  of  frothing  by 
agitation  which  it  polfefi'es.  Long  expofure  to 
the  air  favours  the  fpontaneous  decompofitiou 
of  this  humor,  and  accelerates  its  putrefac- 
tion ; it  then  exhales  a very  fetid  fmell,  acquires 
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a brown  colour,  becomes  ammoniacal,  and  at 
laft  leaves  ; a kind  of  dark- coloured  refidue, 
which  remains  for  a long  time  fetid,  preceded 
by  a foft  or  entirely  melted  putrilage,  which 
exhales  a great  ftenoh.  The  fepticity  of  this 
liquor  proceeds  fo  rapidly,  that  Bucquet  could 
not  determine  whether  it  palled  into  the 
acid  hate  before  it  acquired  the  ammoniacal 
character-  It  is  preferred  from  putrefaction  by 
all  the  means  indicated  in  one  of  the  preceding 
articles* 

22*  The  ferum  of  the  blood  unites  with  water 
eafdy,  and  in  all  proportions.  The  aerated 
water  renders  it  flightly  turbid,  and  a fmall 
portion  of  it  concrete.  Boiled  water  does  not 
produce  the  fame  efeefit,  but  remains  tranfpa- 
rent.  When  wediffolve  ferum  in  ten  or  twelve 
parts  of  water,  the  liquor  which  refaits  from  it 
refembles  milk,  according  to  the  obfervation 
of  Bucquet  : it  is  white  and  opaque;  it  becomes 
rarefied,  and  rifes  over  the  fire  like  that  liquid  ; 
it  yields  by  evaporation  membraniform  pel- 
licles; it  is  coagulable  by  the  acids,  &c.  &c. 
The  confiftent  and  vifcous  ferum  has  the  pro- 
perty  of  rendering  two  or  three  parts  of  water 
folid  ; for  notwifhftanding  this  addition,  it  is 
rendered  concrete  by  heat,  and  the  water  does 
not  feparate  from  it,  on  account  of  the  adhefioja 
which  it  contrats  with  it  When  this  humour 
is  diluted  with  five  or  fix  parts  of  water,  and 
heated  to  ebullition  fo  as  to  render  the  whole 
of  the  albuminous  part  concrete,  the  liquid  that 
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is  feparated  from  it,  when  properly  evaporated, 
affords  afterwards  by  cooling,  a jelly  which  be- 
comes fixed.  It  was  in  this  manner  that  I dif- 
covered  the  gelatin  in  theferum  of  the  blood. 

23.  The  metallic  oxides  do  not  unite  with 
the  ferum  in  general  ; but  thofe  which  buffer 
their  oxigen  to  be  eafily  difengaged  from  them, 
and  which  adhere  but  feebly  with  it,  fuch  par- 
ticularly as  the  red  oxide  of  mercury  triturated 
for  fome  time  with  the  ferum,  pals  again  into 
the  metallic  ftate,  or  approach  to  it  more  or 
lefs  ; at  the  fame  time  the  ferons  albumen 
becomes  thick,  opaque,  and  more  or  lefs  coa- 
gulated.  This  experiment,  which  I defcribed 
in  179 0,  proves  that  oxigen  favours  the  con- 
cretion of  the  albumen,  and  that,  as  I have 
already  announced,  No.  18,  the  plaftic  pro- 
perty proceeds  from  the  fixation  of  this  prin- 
ciple ; fo  that  the  concreted  albumen  is  a real 
oxide.  When  the  metallic  oxides  are  highly 
oxigenated,  and  adhere  very  little  with  the 
oxigen,  their  adfion  goes  fo  far  as  to  burn  and 
reduce  the  ferum  to  coal.  By  this  circumftance 
is  explained  the  catheretic  or  even  cauftic  effedl 
of  the  metallic  poifons.  It  is  however  to  be 
remarked,  that  this  effebl  of  the  oxides  of  mer- 
cury, of  their  difoxidation  by  the  ferons  albu- 
men, has  a boundary,  that  it  extends  only  fa 
far  as  to  caufe  them  to  pals  into  the  ftate  of 
black  oxidey  and  that  in  this  manner  we  may 
conceive  why  running  mercury  triturated  with 
ferum  is  extinguished  or  reduced  to  the  fiate  of 
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black  oxide.  In  thefe  two  experiments  com- 
pared with  each  other,  we  fee  a new  proof  of 
the  different  attraélion  of  different  portions  of 
oxigen  for  the  fame  metal.  The  firft  portion  is 
taken  by  the  mercury  from  the  albumen, 
and  the  fécond  by  the  albumen  from  the  oxide 
of  mercury. 

£4»  All  the  acids  coagulate  the  ferum,  fepa~ 
rate  from  it  the  albumen  in  flakes  more  or  lefs 
denfe,  and  of  a grey  hh- white  colour,  the  more 
folid  in  proportion  as  the  acids  are  more  con- 
centrated. All  of  them,  after  having  produced 
this  coagulation,  remain  in  the  fuper-natant 
liquor,  in  part  faturated  with  foda,  which  they 
have  taken  from  the  ferum  : feme  chemifts  have 
believed,  on  account  of  this  effect,  that  the  foda 
was  combined  with  the  albumen  as  it  were 
in  a kind  of  foap,  and  that  it  was  this  that 
rendered  it  foluble  in  water.  Rouelle  the 
younger  confidered  it,  however,  as  being  almoft 
entiiely  infuiated.  Bucquet,  on  the  contrary, 
maintained  that  it  was  intimately  combined 
with  it,  and  that  even  theacicis  took  away  only 
a part  of  the  foda  of  the  ferum  ; in  proof  of 
which  he  adduced  that  the  coagulum  formed  in 
this  liquor  by  acid  in  great  excefs,  contained 
ftill  carbonate  of  foda  after  its  combuftion  and 
incineration  : this  fact  however  requires  to  be 
confirmed.  The  coagulation  of  the  ferum  by 
the  acids  is  prevented  by  mixing  with  it,  before 
it  is  added  to  the  latter,  a certain  quantity 
of  the  folution  of  an  alkaline  carbonate;  the 

^ 2 effer- 


BLOOD, 


196 

effervefcence  which  the  acid  that  has  been 
added  produces  carrying  off  the  caloric  in  order 
to  reduce  the  carbonic  acid  to  the  ftate  of  gas,  no 
longer  permits  the  mixture  to  become  heated, 
and  confequently  guards  the  albumen  againft 
the  coagulation  which  it  experiences  without 
this  addition. 

25.  Befides  this  general  effect  of  the  acids 
upon  the  ferum,  each  of  them  has  fome  peculiar 
to  itfelf.  The  concentrated  fulphuric  acid  turns 
it  brown,  and  reduces  it  to  coal  ; that  which 
is  diluted  with  water  only  coagulates  and 
preferves  it.  The  nitric  difen  gages  from  this 
humour  coagulated  by  fire,  azotic  gas,  carbonic 
acid  gas,  Pruffic  acid  gas,  and  converts  the  reft 
into  oxalic  acid  and  fat.  The  finning  muriatic 
acid  communicates  a violet  colour  to  the  ferum, 
or  coagulates  it;  by  a long  contact  it  becomes 
fat  11  rated  with  ammonia  by  decompofing  this 
fubftance.  All  the  other  acids  precipitate, 
coagulate,  and  preferve  the  ferum  ; ammonia 
eahly  diffolves  the  albuminous  coagulum  formed 
in  the  ferum  by  their  action. 

2 6.  All  the  earthy  and  alkaline  bafes  have 
actions  more  or  lefs  marked  upon  the  ferum  of 
the  blood.  The  folutions  of  barites,  of  ftron- 
tian,  and  of  lime,  precipitate  this  liquor  ; the 
precipitate  is  a real  infoluble  phofphate.  The 
leys  of  fixed  alkalis  render  the  ferum  more 
liquid;  with  the  aid  of  heat  they  diffolve  its 
coagulated  albumen.  The  cauftic  and  dry 
pot-afh  or  ioda,  triturated  with  this  liquor  when 
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thick  or  boiled,  fluid  en  ly  difengage  ammonia 
from  it,  and  diffolve  a part  of  the  remainder. 
When  thefe  alkalis  are  heated  and  calcined 
with  coagulated  ferum,  the  ley  which  is  made 
of  the  relidue  of  this  coagulation,  is  found  to 
contain  Pruffic  acid,  and  precipitates  iron  in 
the  blue  date.  When  the  ferum  is  boiled  with 
an  alkaline  ley  much  diluted,  and  when  this 
liquor  is  filtrated,  the  weak  acids  poured  into  it 
difengage  from  it  a very  perceptible  fine!!  of 
fulplmrated  hidrogen.  gas:  this  is  one  of  the 
proofs  which  Citizen  Beyeux  has  adduced  to 
prove  the  prefence  of  fulphur  in  the  ferum  of 
blood,  which  is  befides  manifeded  by  other  ex» 
periments  that  have  already  been  indicated. 

27.  Serum  combines  with  mod  of  the  faline 
folutions,  without  experiencing  any  alteration 
from  them,  except  being  prefer ved  and  defended 
againft  putrefaction.  It  however  decomppfes 
the  calcareous  faits  by  virtue  of  the  foda  and 

4/ 

phofphate  of  foda  which  it  contains  ; the  pre- 
cipitate which  it  forms  in  it  is  a compound  of 
lime  and  phofphate  of  lime.  The  foluble  baritic 
faits  produce  no  effect  upon  it.  Thofe  of  ftron- 
tian  are  decompofed,  and  their  bale  is  precipi- 
tated by  foda.  The  fame  is  the  cafe  with  the 
faits  of  alumine,  of  zircon,  and  of  glucine. 
The  foda  of  this  liquor  fepa rates  alio  the  am- 
monia from  the  ammoniacal  faits,  and  this  vola- 
tile alkali  feizes  the  albumen  of  the  -ferum, 
which  it  diflolves,  or  at  lead  renders  more 
fluid. 


28.  I have 
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28.  Î have  already  laid,  that  the  metallic 
oxides  thicken  and  coagulate  the  albumen  ; 
and  it  is  evident  that,  combined  with  the  acids, 
they  mu  ft  produce  this  effect  in  a ftill  more 
powerful  manner,  as  they  are  aided  by  the  latter, 
which  themfelves  alfo  produce  it  in  a very 
marked  manner.  When  we  pour  a metallic  fo- 
lution  into  the  ferum  of  the  blood,  there  is 
fuddenly  produced  in  it  a thick  and  coagulated 
precipitate,  formed  by  the  metallic  oxide  and 
albumen.  But  befides  this,  the  muriates,  the 
phofphates,  and  the  foda  which  it  contains, 
occafion  another  kind  of  decompofition  in  the 
metallic  falls  : fo  that  the  precipitate  which 
they  form  in  them  is  generally  compofed  of 
four  fubftanees,  the  oxide  feparated  by  the 
foda,  the  oxide  united  with  the  albumen,  a 
muriate  and  a phofphate  of  the  fame  oxide. 
Such  efpecialiy  is  the  effeft  of  the  nitric  folutions 
of  the  white  metals,  of  mercury,  of  lead,  and 
of  fiver  ; the  latter  alfo  lliows  the  fulphur  in  it 
by  the  black  ftreaks  which  it  forms  in  it.  Thefe 
precipitates,  efpecialiy  that  of  mercury  allume 
a rofe  or  fiefti-coloured  tinge.  The  ferum  treated 


in  this  manner  has  become  unalterable  and 
imputrefcible.  There  are  fome  metallic  faits 
which  are  capable  of  uniting  with  the  ferum 
without  decompofition  : fuch  efpecialiy  is  the 
phofphate  of  iron  with  excefs  of  oxide,  which 
colours  it  red. 

2,9-  Some  vegetable  matters  aft  in  a particu- 
lar manner  upon  the  ferum.  Alcohol  coagulates 
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it  and  precipitates  it  in  fmall  whitifli  flakes, 
which  eafily  divide  in  water  and  remain  fo  well 
fufpendcd  in  it  that  we  might  conflder  it  as 
diffolved.  Bucquet  had  even  announced  that 
the  coaguîum  formed  by  alcohol  was  entirely 
foluble  in  water,  and  difappeared  when  a fuffi- 
cient  quantity  of  this  liquid  was  added.  The 
fixed  oils  are  rendered  mifcible  with  water  by 
the  ferum  of  blood.  The  volatile  oils,  cam- 
phor, the  refms,  the  balfams,  and  the  gum-» 
refills,  preferve  this  liquid,  and  prevent  its 
putrid  decompofition.  Tannin  is  of  all  the 
immediate  materials  of  vegetables  that  which 
has  the  mod;  remarkable  action  upon  the 
ferum  of  the  blood  : it  precipitates  itfelf 
abundantly  into  a yellow,  gold-coloured,  ropy, 
and  pitchy  fubftance,  infoluble  in  water, 
which  dries  and  becomes  brittle  in  the  air, 
which  has  no  longer  any  kind  of  alterability, 
and  which  refembles  leather  too  much  tanned 
and  become  dry,  hard  and  brittle,  by  exceffive 
tanning.  The  gelatin  and  the  albumen  are 
equally  précipitable  by  tannin,  but  the  firft  is 
more  eafily  dried  than  the  fécond;  and  though 
the  diftiiuTive  characters  of  thefe  two  tanned 
fubftances  have  not  yet  been  determined,  it  is 
no  lefs  certain  that  they  prefent  reciprocal 
differences  which  may  hereafter  ferve  to  diftin- 
g’uilh  the  one  from  the  other,  perhaps  even  to 
leparate  them,  and  eftimate  their  proportion. 

30.  All  the  facts  relative  to  the  properties  of 
the  ferum  of  the  blood  prove,  that  this  liquid  is 
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a kind  of  animal  mucilage,  compofed  of  albu- 
men and  gelatin  in  different  proportions, 
dilfolved  in  a variable  quantity  of  water,  con» 
itantly  combined  with  purefoda,  which  is  united 
with  the  albumen  aim  oft  in  a faponaceous 
combination:  wealfo  find  in  it  muriate  of  fod  a, 
phofphate  of  fod  a,  ammoniacal  phofphate,  and 
phofphate  of  lime.  The  latter  appear  to  be 
not  effential  to  its  combination  : not  only 
their  proportion  varies  ; but  they  may  exiil  or 
not  exift,  be  in  the  number  indicated,  admit 
of  the  abfence  of  fome  of  them,  or  the  fimul- 
taneous  prefence  of  a greater  number.  For 
example,  we  may  find  in  it  muriate  of  pot-afh, 
phofphate  of  magnefia,  or  ammoniaco-magne- 
fian  phofphate,  &c.  without  the  albuminous 
alkaline  and  gelatinous  matter  of  the  ferum 
of  the  blood  changing  or  prefenting  properties 
foreign  t©  thofe  which  charaéterize  it 


Section  VI 

Of  the  Coagulum  or  Cruor . 

3 L WHEN  the  blood,  after  lèverai  hours 
coagulation,  has  afforded  all  the  ferum  that 
can  run,  and  be  ex  prefled  from  it,  the  coagu- 
lated, half  folk!,  and  contracted  fubftance  which 
iwuns  in  the  middle,  is  known  by  the  name 
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of  coagulât  uni , placenta , inful  a . This  mais  has 
been  called  cruor  before  the  means  offeparatmg 
it  into  the  two  different  matters  which  conftitute 
it,  had  been  dii  covered. 

It  appears  that  the  differences  of  propor- 
tion between  the  ferum  and  the  cruor,  that 
have  been  admitted  by  the  different  authors, 
are  owing  to  its  variable  quantity,  Wieuffens 
eftimated  it  at  0,6-2,  and  gave  only  0,38  to 
the  ferum  ; Homberg  gave  five  parts  to  the 
latter  and  three  to  the  cruor;  Schwenk  rec- 
koned the  ferum  at  two-thirds,  and  the  cruor 
at  one- third  ; Quefnay  the  ferum  at  three- 
fourths,  and  the  cruor  at  one-fourth  ; Senac  the 
ferum  at  four-fifths,  thee  cruor  at  one-fifth  ; 
Schwenk  admitted  it  to  be  only  one-eighth. 
Boerhaave  adopted  the  latter  proportion.  In 
general  phyfiologifls,  according  to  Haller, 
think  that  the  cruor  increafes  as  the  indivi- 
dual advances  in  years;  that  the  ferum  pre- 
dominates in  young  animals  ; that  thofe  which 
are  vigorous  afford  more  cruor,  and  that  when 
they  are  debilitated  or  badly  fed,  this  matter  di- 
mi  nidi  es  in  them.  Nevertheless  it  refaits  from 
this  com  pari  fon  of  opinions  and  fads,  that  the 
cruor  or  the  fubftance  of  the  coagulum  is  in 
general  lefs  abundant  than  that  of  the 
ferum.  It  is  alfo  to  be  obferved  that  the  pro- 
portion of  this  folid  or  cruoric  part  of  the 
blood  diminifbes  more  the  longer  we  leave  the 
ferum  to  feparate,  and  that  it  always  tends,  by 
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fhrinking  together,  to  prefs  out  a larger  portion 
of  the  gelatino-albuminous  liquid* 

The  blood  coagulates,  or  alTumes  the  con- 
creteftate  in  clofe  veffels  as  well  in  open  ones,  in 
the  lieat  as  well  as  in  the  cold  ; it  is  therefore, 
neither  the  air  nor  refrigeration  which  coagu- 
late the  blood,  but  the  privation  of  the  vital 

motion. 

This  coagulum  is  formed  fooner  or  later  ; its 
confluence  varies  from  the  tremulous  foftnefs 
of  currant-jelly  to  the  folidity  of  a kind  of 
leather.  In  youth  and  in  females  it  is  fofter; 
in  old  age  its  tenacity  is  very  great.  When 
the  blood  becomes  covered  with  a bnixy  coat 
in  fome  particular  difpofitions  of  the  fubjecf 
or  in  inflammatory  affe  étions,  it  is  obferved  that 
the  coagulated  and  red  part  which  it  covers  is  left 
folid  and  left  abundant  ; which  proves  that  the 
fubftancc  of  this  coat,  is  formed  at  the  expenfe 
of  that  which  forms  the  folid  part  of  the  coagu- 
lum. Blood  received,  as  it  iffues  out  of  the 
vein,  into  a folution  of  faits,  nitrate  of  pot-alh, 
or  fulphate  of  foda,  does  not  coagulate. 

Its  furface  which  is  in  contaéi  with  the  air 
is  of  a brilliant  purple-red,  its  interior  is  dark 
coloured  and  aim  oft  black;  but  this  interior 
part,  when  expofed  and  opened  in  the  air,  al- 
lumes the  clear  and  brilliant  tinge  of  the  fur- 
face.  Inclofed  in  a veffel  full  of  atmofpheric 
air,  the  coagulum  quickly  alters  it,  whilft  it 
becomes  red,  and  converts  the  oxigen  into  car- 
bonic 
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bonlc  acid.  Hidrogen  gas  and  carbonic  acid 
S’as  give  it  a violet  colour  ; the  fir  ft  of  tliefe 
safes  becomes  carbonated. 

O 

The  coagulum  corrupts  rapidly  and  becomes 
infupportably  fetid.  In  a hot  place,  as  a ftove 
or  an  oven,  it  dries  without  putrefying,  and 
becomes  converted  into  a kind  of  powder. 
Thrown  into  boiling  water  it  acquires  more 
confidence  than  it  naturally  has  ; its  colour 
paffes  into  an  homogeneous  brown  ; the  water 
becomes  turbid,  and  prefen  ts  at  its  fur  face  an 
abundant  fcum  ; the  acids  thicken  and  harden 
it,  at  the  fame  time  rendering  it  brown.  Al- 
cohol heated  upon  the  coagulum  affames  a lemon 
colour  and  condenfes  its  texture.  The  alkalis  on 
the  contrary foften  and  diffolve  it;  they  change 
its  colour  lefs  than  the  acids. 

32.  The  coagulum  being  tied  in  a bag  of 
linen,  and  wafhed  under  a ft  ream  of  water  till 
this  ceafes  to  be  coloured  by  it,  when  the  linen 
is  ûightly  compreffed  between  the  fingers* 
feparates  into  two  diftindt  fubftances,  precifely 
in  the  fame  manner  as  we  have  feen  the  pafte  of 
the  flour  of  wheat  feparated  into  two  fubftances 
by  the  fame  operation.  We  may  alfo  effect  this 
reparation  in  the  hand  by  uftng  only  a very 
fmall  ftream  of  water,  or  upon  a very  clofe  hair 
feive  always  with  the  fame  precaution  of  em- 
ploying but  very  little  water,  and  receiving  it 
gently  upon  the  furface  of  the  coagulum. 
Thefe  two  matters  are,  1.  the  red  colouring 
part  which  dilfolves  in  the  water  and  runs  off 
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in  the  wafhing;  2.  a white  folid  fubftance, 
filamentous  and  flaky,  which  remains  in  the 
bag,  in  the  hand  or  upon  the  fievc,  and  which 
is  much  lefs  voluminous,  and  at  the  fame  time 
much  more  denfe  than  the  coagulum.  There  is 
this  very  perceptible  difference  between  the 
produéi  of  this  operation  and  that  of  the 
waffling  of  the  pafte  of  flour,  that  the  wheat 
«y  in  powder  ; which  renders  the 

water  turbid  and  milky;  whereas  the  coagulum 
does  not  render  water  opaque  nor  leave  any 
fecula  precipitated,  but  permits  the  red  colour 
to  diffolve  in  the  liquid,  which  paffes  off  tranff 
parent.  By  purfuing  this  companion,  we  fee 
alio  that  the  white  concrete  fub fiance  obtained 
as  refid  uu m of  this  wafhing  correfponds  with  the 
glutinous  part  of  wheat,  and  that  the  coloured 
liquor  of  the  cruor  that  has  been  wafhed  repre- 
fents  at  the  fame  time  the  amilaceous  fecula  and 
the  mucofo-faccharine  matter  of  the  flour. 


Section.  VI. 

Of  the  Colouring  Part . 

33.  THE  water  which  is  employed  for  waffl- 
ing the  coagulum  of  the  blood,  takes  from  it  the 
whole  of  its  colour  and  acquires  a more  or  lefs 
brilliant-purple  tinge.  This  is  what  is  termed 
the  colouring  part  of  the  blood.  It  appears  to 

be 
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be  nothing  more  than  a dilute  foliation  of 
albumen  and  gelatin,  with  which  a fmall  quan- 
tity of  iron,  in  the  porportion  of  a few 
thoufandths  is  mixed.  It  is  thus  that  B acquêt 
has  defcribed  it,  comparing  it  with  the  ferum, 
from  which  it  appears  to  differ  only  by  the 
metal  thus  indicated.  This  difinition  could  not 
enable  us  to  underhand  the  adhefion  of  this  fer- 
rugmeous  ferum  with  the  coagulum,  and  the 
reparation  of  the  white  ferum  which  is  effected, 
except  as  a fimple  expreflion  of  the  thinneft 
and  moft  fluid  part  of  the  liquid,  and  as  the 
more  intimate  attraction  of  the  portion  con- 
denfed  bv  the  oxide  of  iron  for  the  concrete 
and  flbrous  part  of  the  coagulum.  But  focn  a 
general  or  fuperfieial  notion  is  not  fuflicient; 
we  muff  ftudy  with  greater  attention  the  pro- 
perties  of  the  fanguine  colouring  liquor,  and 
inveftigate  thofe  which  particularly  charac- 
terize it. 


34.  The  aqueous  ley  of  the  coagulum,  which 
is  tranfparent  at  the  moment  when  it  has  juft 
been  obtained,  becomes  turbid  and  depoflts 
membranous  flakes  at  the  end  of  feme  time  ; it 
turns  the  fyrup  of  violets  green.  Even  when 
heated  on  the  water-bath,  it  forms  a brown  co- 
au'ulum,  which  fwims  in  a turbid  water.  This 
coagulum  feparated  from  the  liquid  portion  by 
filtration,  preffed  and  dried,  becomes  brittle, 
pulverulent,  inflpid  and  inodorous.  We  fee  it 
in  what  is  called  the  [cam  of  the  pot , when  the 
entire  fleili  is  boiled  in  water.  Alcohol  takes 
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from  it  but  very  little,  and  affumes  a red 
colour.  The  acids  blacken  and  alter  it,  they 
alfo  form  it  and  feparate  it  from  the  water  by 
coagulating  it.  The  pure  alkalis  diffolve  it, 
and  it  is  precipitated  from  them  by  the  acids. 
The  coloured  coagulum  affords  in  diftilfation 
the  fame  produft  as  that  of  the  white  forum, 
and  it  prefents  fo  many  analogous  properties 
that  it  is  impoffible  not  to  confound  it  with 
the  albumen  of  the  former  liquor.  One  dif- 
ference however  prefents  itfelf  when  we  com- 
pare their  coat,  fince  that  of  the  red  ferum 
contains  iron,  as  fhall  be  fliown. 

35.  When  we  feparate,  by  the  action  ot  fire, 
the  ferrugineous  albumen  from  the  large  quan- 
tity of  water  in  which  it  is  diffolved,  whatever 
temperature  may  be  employed,  and  whatever 
time  we  may  beftow  upon  this  reparation,  we  can 
never  obtain  it  entire  ; becaufe  the  part  which 
is  coagulated  fixes  about  a fifth  of  water  in 
which  it  was  diffolved  ; the  fupern-atant  liquor 
alfo  retains  a portion  of  albumen,  and  there  is 
e ft ab lifted  an  equilibrium  of  combination,  a 
mutual  partition  between  thefe  two  bodies.  Alio 
by  evaporating  the  liquor  that  is  not  thicken- 
ed, after  having  feparated  it  by  filtration  from 
the  folid  and  coagulated  matter  which  it  con» 
tained,  it  prefents  at  its  furface  towards  the  end 
of  the  evaporation,  a brown  pellicle,  which 
breaks  and  is  precipitated  into  coloured  flakes. 
When  it  is  denfe  and  clear,  alcohol  heated  upon 
it  diffolves  a part  of  it,  affuming  a deep  brown 
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colour,  and  leaves  by  evaporation  a refiduum 
of  animal  matter,  foluble  in  water,  frothing  by 
agitation,  like  a folution  of  foap,  ftrongly  turn- 
ing* the  colour  of  violets  green,  and  precipi- 
tated by  the  acids.  Thefe  laft  properties  indi- 
cate that  the  albumen  combined  with  foda 
actually  refembles  a fanonaceous  combination. 

36.  When  Menghini  difcovered  the  prefence 
of  iron  in  the  blood  ; when  Rouelle  confirmed 
it  by  new  experiments;  neither  of  thefe  chemifh 
determined  in  what  ftate  this  metal  was  con» 
tained  in  it.  Citizens  Beyeux  and  Parmentier 
believed  it  to  be  combined  with  foda,  and 
in  a ftate  nearly  refembling  that  of  the  ferru- 
ginous alkaline  tindlure.  The  following  is  the 
manner  in  which  Citizen  Vauquelin  and 
myfelf  found  that  the  iron  was  united  in  it  with 
pbofphoric  acid,  as  Citizen  Sage  had  announced 
a long  time  before,  but  without  proving 
it,  and  as  "Mr.  Grew,  Profeffor  at  Halle, 
bad  aborted  more  pofitively,  though  he  did  not 
indicate  by  what  means  we  might  be  con- 
vinced of  it.  When  the  red  part  of  the  water 
in  which  the  coagulated  blood  has  been  wa fired 
is  burned  in  a crucible,  we  obtain  a refiduum  of 
a dark  red  colour,  forms  0,0045  of  the  blood 
that  has  been  employed,  but  which,  when  diffolved 
in  the  muriatic  acid,  amounts  only  to  between 
0,0017  and  0,0006  when  feparatecl  from  what 
is  foreign  to  it,  or  tbofe  faline  matters  which  do 
not  contain  iron,  by  the  following  proceffcs. 
It  is  digcfted  in  very  weak  nitric  acid,  which 
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ctiffolves  a part  of  it,  and  leaves  another 
more  red  than  before.  Ammonia  poured  into 
this  folution  affords  a white  precipitate,  which 
when  treated  whilft  ftiil  wet  by  cauftic  pot-afh, 
lofes  part  of  its  weight,  and  affirmes  a very 
dark-red  colour.  Lime  water,  poured  into  this 
ley  of  pot- a dr,  forms  a white  precipitate  of 
phofphate  of  lime.  We  may  employ  muriatic 
acid  for  diffolving  the  phofphate  of  lime,  which 
remains  after  the  combuftion  of  the  coagulated 
red  ferum. 

57.  In  order  that  we  may  be  the  better  able 
to  conceive  the  nature  and  the  ft  ate  of  this 
phofphate  of  iron,  and  underhand  how  it  can  be 
diffoived  in  the  blood  along  with  foda,  it  muff 
be  obferved,  that  there  are  two  phofphates  of 
this  metal,  the  one  white-grey,  frequently  of  a 
pearly  brilliancy,  infoluble  in  water,  foluble  in 
the  acids,  and  the  other  red,  more  or  left  brown, 
and  lefs  foluble  in  the  acids;  this  is  phofphate 
with  excefs  of  oxide  of  iron,  and  the  other  is 
faturated  with  its  acid.  The  white  phofphate  of 
iron  is  decompofed  only  in  a partial  manner  by 
the  cauftic  alkalis,  which  take  from  it  only  a 
part  of  its  acid,  and  leave  the  fait  with  an  excefs 
of  this  bafe.  It  is  in  this  ftate  of  phofphate 
fuperfatu rated  with  iron,  a {late  maintained  by 
the  prefence  of  the  foda,  that  this  metal  is 
diffoived  in  the  blood,  and  in  particular  in  its 
ferum.  The  blood  of  all  animals,  when  it  is 
red,  is  coloured  by  the  phofphate  of  iron. 

Wq 


209 


OF  THE  BLOOD. 

38.  We  have  found  in  our  experiments  rela- 
tive to  the  colouration  of  the  blood,  that  the 
fuper-oxigenated  phofphate  of  iron  has  an  ex- 
cefs  of  its  bafe,  that  this  phofphate  diffolvcs 
very  well,  and  by  the  flighted;  agitation  or  tri- 
turation, in  raw  white  of  egg,  and  in  the  ferum 
of  the  blood  : it  is  not  even  neceffary  to  employ 
the  aid  of  heat  in  order  to  effect  this  folution, 
fince  it  takes  place  in  the  cold  by  mere  motion, 
prefenting  immediately  a very  ftrong  red  colour 
which  refembles  that  of  the  blood.  A little  pure 
fixed  alkali  accelerates  this  folution,  and  renders 
its  colour  more  perfect  and  lively.  Thus  the 
phofphate  of  iron,  the  quantity  of  which, 
though  very  fmall,  is  fufficient  to  colour  the 
blood,  exifts  in  it  in  the  ftate  of  fuper-oxidation, 
and  of  excefs  of  metal;  it  is  diffoived  in  its  albu- 
men, and  brightened  by  the  foda  contained  in 

it.  Perhaps  the  phofphate  of  foda  exifting  in  the 
ferum  has  no  other  origin  than  the  partial  decom- 
pofition  of  the  phofphate  of  iron  by  the  foda. 

39-  Amongft  the  properties  which  diftinguifti 
the  red  ferum,  or  the  colouring  part  of  the 
blood,  we  muff  particularly  mention  its  change 
of  colour  by  the  contact  of  the  air;  the  luftre 
imparted  to  it  by  the  oxigen  gas,  or  the  aerated 
water  employed  for  walking  the  coagulum  ; the 
violet  brown,  which  it  contracts  from  carbonic 
acid  gas,  and  efpecially  from  carbonated  hidro- 
gengas;  the  influence  which  it  has  upon  the 
alteration  of  the  air,  the  formation  of  carbonic 
acid  which  it  excites,  and  the  abforption  of 
oxigen  which  it  produces.  If  thefe  phenomena 
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are  more  energetic  and  more  prompt  in  the  red 
ferum  than  in  the  white,  and  if  the  difference 
which  exifts  between  thefe  two  ipecies  of  ferum 
entirely  depends  upon  the  prefence  of  the  fuper- 
oxigenated  phofphate  of  iron  which  the  firft 
contains,  it  is  evident  that  this  metallic  fait  is 
the  caufe  of  the  colouration  of  the  blood,  and  of 
the  luftre  which  this  colour  acquires  by  the 
contact  of  the  atmofphere,  as  alfo  of  the 
changes  which  this  red  ferum,  at  the  fame  time, 
occafions  in  the  air  in  which  it  is  immerfed. 

40.  Citizen  Deyqix  believes,  that  the  colour- 
ing matter  of  the  blood,  betides  albumen, 
gelatin,  the  phofphate  of  iron,  and  the  faits, 
which  analyfis  has  difcovCred  in*  it,  contains  a 
particular  fubftance,  to  which  lie  attributes 
feveral  of  its  characters,  and  efpecially  the  ho- 
mogeneous concretion  of  the  entire  blood  in 
the  preparation  of  puddings;  on  which  account 
he  calls  this  fubftance  matière  tomdleufe.  It  is 
fmce  his  invefti  gat  ions  concerning  the  blood 
that  he  appears  to  bave  direéted  his  attention  to 
this  matter,  as  he  had  faid  nothing  at  all  of  it 
in  the  Journal  de  Phyfique,  in  which  his  firft 
analyfis  is  infested..  He  has  diftmgiiifhed  the 
tom  el  line;  for  it  is  ufeful  to  give  to  his  name 
a termination  fimilar  to  that  of  feveral  other 
animal  fubftances,  with  which  it  appears  to  have 
much  analogy  in  its  form,  its  confidence,  as  well 
as  in  lèverai  properties  which  have  appeared  to 
him  to  be  different  from  thofe  which  are  known 
m the  albumen,  the  gelatin,  and  the  fibrine. 
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But  he  has  himfelf  given  the  fir  ft  notions  rela- 
tive to  this  particular  matter*  only  as  mere  ideas, 
which  deferve  to  be  verified  and  purfued,  in 
order  to  receive  from  experience,  that  confirma- 
tion which  alone  can  prove  the  exiftence  of  this 
new  body, 

4L  I muft  not  omit,  amongft  the  properties 
of  the  colouring  matter,  or  of  the  red  feriim  of 
the  blood,  that  of  diftolving  copper,  which  pre- 
fen ted  itfelf  to  Citizen  Vau  quel  in  with  fo 
remarkable  an  energy  as  to  induce  him  at  firft 
to  believe  that  the  blood  contained  this  po ’dem- 
ons metal  amongft  its  principles.  The  following 
is  the  manner  in  winch  this  difeovery  prefented 
itfelf  to  him.  Having  boiled  the  water  in 
which  the  blood  had  been  wailied  in  a very 
clean  copper  kettle,  in  order  to  coagulate  the 
albumen,  and  having  filtrated  tlie  liquor  in 
order  to  colledt  leparatciy  the  coagulated  matter, 
with  the  intention  of  carefully  examining  its 
colouring  part,  he  burned  this  concrete  fubftance 
in  an  earthen  crucible,  and  diflolved  its  ferru- 
gineous  refiduimi  in  the  muriatic  acid.  When 
he  attempted  to  precipitate  thefolution  by  am- 
monia, lie  was  much  iurprized  to  lee  the  liquor, 
which  contained  an  excef,  of  this  alkali,  affume 
a beautiful  blue  colour.  I be  liquor  was  fatu* 
rated  and  difcoloured  by  the  muriatic  acid,  and 
a plate  of  iron  that  was  immcrled  in  it  became 
covered  with  a brilliant  ilratnm  of  copper,  the 
quantity  of  which  was  fufliciently  confiderable 
after  two  days  to  be  able  to  be  feparated  and 
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detached  from  the  iron.  The  water  from  widen 
the  coloured  albumen  had  been  feparated  by 
coagulation,  contained  no  copper  ; whence 
Citizen  Vauquelin  concluded  that  the  folution . 
of  the  copper  was  owing  to  the  albumen  ; that 
it  was  effeaed  at  the  moment  of  the  reparation 
of  the  albumen  by  the  heat  ; that  the  copper 
combined  and  precipitated  it  felt  with  the  con- 
crete albuminous  matter.  In  fafih  this  more 
oxigenated  part  of  the  blood  exerts  a very 
marked  attraaion  upon  the  metallic  oxides, 
combines  with  them  with  confiderable  force, 
and  feparates  them,  as  we  have  feen,  from  the 
acids.  According  to  this  faa,  it  is  an  impor- 
tant caution,  that  blood  prepared  for . food 
Hi  ou  Id  not  be  boiled  in  copper  veffels.  It  is  alfo 
to  be  obferved,  that  in  precipitating  an  alkaline 
ley  of  blood  by  the  acids,  we  obtain  more  Pruf- 
fiate  of  copper  than  even  Pruffiate  ot  iron.  I he 
f]r ffc  is  recognized  by  its  purple-red  colour 
when  it  is  moift,  and  its  dark-red  colour  when 

dry. 

4<y  Xhe  red  ferum  of  the  blood,  or  the  colour- 
h,g  part  of  this  liquid,  obtained  by  waibing  the 
coagulum,  after  the  feparation  ot  the  ferum, 
or  of  the  white  ferons  part,  is  therefore  cotn- 
pofed  ot  a iarge  (quantity  of  uatei,  of  albuminous 
and  gelatinous  matter,  of  fuper-oxided  phof- 
pbate  of  iron,  of  foda,  and  ot  tome  laliiie 
fubftanees.  The  latter,  and  particularly  the 
pbofpbates  and  muriates,  are  much  lefs  abundant 
in  it  in  their  proportion  with  the  albumen  than. 
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in  the  ferum  proper]  y fo  called,  fin  ce  this,  which 
has  flowed  fpontaneoufly  out  of  the  coagnlum, 
and  which  was  its  moft  fluid  part,  mu  ft  have 
carried  off  with  it  all  the  more  foluble  parts  that 
were  contained  in  it,  and  the  faits  hold  the  firft 
rank  in  this  order.  It  is  very  evident  that  we 
do  not  fpeak  here  of  the  proportion  of  the 
materials  of  the  red  ferum  to  the  water  which 
diffolves  them,  as  we  may  confider  it  in  the  white 
ferum,  becaufe  the  quantity  of  the  water  added, 
depends  entirely  upon  the  will  of  the  .perfon 
who  operates,  and  the  procefs  which  he  employs. 
The  fuper-oxigenated  phofphate  of  iron,  or  the 
red  phofphate  of  iron,  which  colours  this  ferum, 
feparated  from  the  coagulum,  is  dilfolved  in  it 
by  the  albumen,  and  is  precipitated  with  it 
when  the  fire  coagulates  and  fcparates  it  from 
the  water  ; this  albumen  retains  even  a part  of 
its  diffolvent  activity,  fince  befides  the  ferrugi- 
neons  fait  which  it  naturally  contains,  it  re-abts 
fo  quickly  and  fo  powerfully  upon  the  copper, 
and  undoubtedly  upon  other  metals.  We  may 
underhand  the  fimultaneous  prefence  of  phof- 
phate of  iron,  and  of  foda  in  the  blood,  when 
we  know  the  fixed  alkali  decompofes  this  metallic 
fait  only  in  part,  and  reduces  it,  like  the  Prufiiate 
of  iron,  only  to  the  hate  of  phofphate  with 
excefs  of  iron,  or  red  phofphate,  ami  that  it 
is  in  this. hate  in  the  blood  ; we  comprehend 
it  ff ill  better  when  we  recollect  that  iron, 
which  is  oxided  in  a folutkm  of'  phofphate  of 
foda,  decompofes  a part  of  this  fait,  and  pafTes 

into 


214 


ANALYSIS 


X I 

into  the  ftate  of  fuper-oxigenated  phofphate  of 
iron.  Perhaps,  it  is  alfo  in  this  manner,  that 
this  ferrugineous  fait  is  formed  in  the  blood,  and 
that  the  Reparation  of  the  foda  is  e fleeted. 


Section  VI L 

Of  ike  fibrous  Part  of  the  Bloody  or  oj  the 

Fibrine . 

% 

43.  When  the  coagulum,  tied  in  the  linen 
b ap\  has  been  well  waflied,  there  remains  a 
white  matter  in  hard  filaments,  interlaced  with 
one  another  in  a texture  refembiing  felt,  which 
lias  been  called  f brous  matter , and  which  is 
denominated  fibrine  in  the  methodical  nomen- 
clature. This  lubftance  feparates  itfelf  from 
the  blood  when  it  is  agitated  in  the  ihambles, 
and  attaches  itfelf  to  the  fticks  with  which  it  is 
ftirred,  in  the  form  of  final!  folia  fafciæ,  twifted 
together  like  intermingled  threads,  of  a rofe~ 
colour,  which  become  white  by  wafliing.  We 
conftantly  find  it  ftill  floating  in  final!  flakes,  or 
in  whiteifh  fibres,  in  the  water  into  which  the 
blood  is  received  in  blood-letting  at  the  foot  ; 
fometimes  fnnilar  filaments  come  away  with  the 
blood  in  venefedtion  at  the  arm,  and  it  cannot 
be  doubted,  that  to  thefe  filaments  are  to  be 

attributed  the  pretended  worms  which  have 
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been  faid  to  have  feen  ifiinng  out  of  opened 
veins. 

44.  The  fibrine  when  well  prepared,  drained 
upon  paper  without  fize,  and  dried  in  a fiove, 
thereby  lofes  two-fifths,  or  between  0,39  and 
0,40  of  its  weight.  The  medium  quantity  of 
this  matter,  taken  from  the  blood  of  fix  different 
perfons,  amounted  in  our  experiments  to  0,0028  ; 
in  the  blood  of  a greater  number  of  perfons 
compared,  the  minimum  of  its  proportion  was 
0,0015,  and  the  maximum  0,0043.  The  fibrine 
is  void  of  tafle,  and  of  inch  confidence  and 
tenacity  in  its  texture,  that  animals  cannot 
mafticate  it  without  much  difficulty.  When  it 
is  expofed  fuddenly  to  a violent  fire,  it  ffi rinks 
and  moves  like  parchment.  When  diftilied  by 
naked  fire,  and  in  a retort,  it  affords  water 
charged  with  carbonate  of  ammonia,  a thick, 
heavy,  and  very  fetid  oil,  and  much  concrete 
ammoniacal  carbonate.  There  is  alfo  dilen» 
gaged  from  it  carbonated  hidrogen  gas,  and 
carbonic  acid  gas:  it  is  one  of  the  animal  fub- 
fiances  which  furniffi  the  moft  oil  and  ammonia  : 

y 

accordingly,  I have  indicated  it  as  a fubftance 
particularly  azoted.  The  coal  which  it  leaves 
after  its  diftillation  is  compact,  heavy,  and 
rather  difficult  to  be  incinerated.  We  find  only 
phofphate  of  lime  in  its  allies;  we  extract  it 
and  ascertain  it  by  dilfolving  it  in  the  nitric 
acid,  and  precipitating  it  by  ammonia.  It 
contains  neither  foluble  phofphate  nor  iron. 

45.  The 
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45.  The  fibrine  putrifies  quickly  and  violently 
in  water  ; it  exhales  a fetid  fmell,  and  is  con- 
verted into  an  adipocirous  fat  fubftance  ; there 
is  aifo  difengaged  from  it  much  carbonate  of 
ammonia  during  its  putrefcence.  It  is  not 
foluble  in  water,  and  when  left  for  a long  time 
in  this  liquid  in  the  boiling  hate,  it  becomes 
'hard  ike  horn,  affuming  a grey  colour.  The 
alkalis,  diluted  with  water,  have  very  little 
aéiion  upon  it  ; it  is  equally  mfoluble  in  ammo- 
nia. The  leys  of  cauftic  fixed  alkalis,  barites, 
pot-ad),  foda,  and  ftrontian,  highly  concen- 
trated, attack  it,  however,  with  the  aid  of  heat; 
they  give  it  a brown-red  colour,  di  fen  gage 
ammonia  from  it,  foften  it,  and  at  la  ft  entirely 
melt  it.  The  refait  is  a kind  of  bitter  fluid  and 
vifcous  foap,  which  the  acids  and  the  metallic 
faits  decompofe. 

46.  The  acids  have  a much  more  fenfible 
adfion  upon  the  fibrine.  Even  the  weakeft  difi- 
folve  it,  Weak  nitric  acid  di  fen  gages  from  it 
in  the  cold  much  azotic  gas,  afterwards  with 
the  aid  of  heat  Pruffic  acid  gas,  and  carbonic 
acid  gas,  mixed  with  nitrous  gas  ; there  are 
then  formed  yellowifii  fatty  flakes,  and  the 
liquor  holds  oxalic  acid  in  folution.  The  con- 
centrated fulphuric  acid  reduces  it  to  coal, 
converting  it  in  part  into  water  and  acid.  The 
muriatic  diffolves  it,  and  gives  it  the  form  of  a 
green  jelly.  The  acetous  acid  alfo  diffolves  it, 
like  the  citric,  tartarous,  and  oxalic  acids,  with 
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the  aid  of  a gentle  heat.  All  thefe  acid  folu- 
tions  allume,  when  they  are  concentrai ed  by 
evaporation,  or  other  wife  well  faturated,  and  oy 
cooling,  the  gelatinous  form  : they  then  refe lia- 
ble a real  jelly.  The  alkalis  precipitate  the 
fibrine  from  thefe  acid  foliations  in  flakes,  altered 
indeed,  and  which  have  become  foluble  in  hot 
water  ; it  would  then  feem  that  it  has  affumed 
the  character  of  gelatinous  texture,  and  that  it 
has  experienced  a kind  of  rétrogradation  in  its 
compofition. 

47.  We  muft  add  to  thefe  properties,  which 
are  already  very  capable  of  characterizing  the 
fibrine,  and  diftinguiftiirig  it  from  the  other 
animal  fubftances,  that  it  affords,  amongft  the 
products  of  its  diftillation,  a remarkable  quan- 
tity of  the  zoonic  acid,  difcovered  by  Citizen 
Berthollet,  and  that  it  thus  exhibits,  in  the  expe- 
riments to  which  it  ijs  fubjected,  a veryanimalized 
matter,  very  much  azoted,  eipecially  which 
reprefen ts  aim  oft  the  laft  term  of  annualization, 
or  of  the  animal  compofition.  It  is,  perhaps,  to 
an  alteration  of  tills  fubftance,  analogous^  to 
what  takes  place  with  it  in  its  converfion  into 
zoonic  acid,  that  we  liavc  to  attribute  tnc  acioi— 
ft  cation  obferved  by  Citizen  Cnauihei,  v bo 
afterts,  that  he  has  extra&ed  a particular  acid 
from  the  coagulum  treated  by  alcohol. 

48.  Notwitbftanding  the  fmall  quantity  of 
fibrine  contained  in  the  blood,  we  ftiall  fee  heie- 
after,  that  it  acts  a very  important  part  in  the 

animal  organization,  and  in  the  life  of  animals, 
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fmce  it  depoiits  itfelf  in  their  mule  les,  the  parti- 
cular texture  of  which  it  conftitutes,  and  fmce 
it  becomes  the  feat  of  one  of  the  moft  important 
and  moft  incompreheniible  vital  functions,  that 
of  irritability,  and  confequently  the  principle  of 
the  motion  which  prefides  over  all  the  other 
functions,  from  that  of  the  heart,  in  which  the 
iupport  of  life  refid.es,  to  that  of  the  fmalleft 
in ufc u la r fibre. 


Section  VIII. 

Of  the  principal  Differences  of  the  Blood 

49-  It  is  not  fufficient  to  have  examined  the 
entire  blood,  and  its  different  elements,  or  im- 
mediate materials  in  the  moft  general  circunj- 
ftances,  or  to  have  determined  its  properties,  that 
are  in  fome  fort  mediate  or  common.  Chemiftrv 
can  proceed  ftill  much  farther;  it  ought  to  em- 
brace a ftill  much  greater  whole,  and  apply  itfelf 
to  much  more  extend  ve  details.  It  is  its  bufinefs 
to  appreciate  the  differences  which  this  vital 
liquid  prefents,  according  to  the  places  which 
it  occupies  in  the  body,  according  to  the  ages 
and  the  fex  which  modify  it,  according  to  the 
different  orders  of  animals  to  which  it  belongs. 
Though  the  analytical  labours  which  thefe  data 
require,  in  order  to  be  obtained,  are  yet  bntfmall 

advances, 
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advances,  chemical  knowledge  has,  neverthe- 
lefs,  already  thrown  fome  light  upon  thefe  con- 
fiderations,  and  it  is  important  to  collect  thofe 
lights,  as  it  were,  into  a focus,  in  order  at  leaft  to 
illuminate  the  entrance  of  an  immenfe  courfe, 
which  medicine  expects  in  this  refpect  from  Na- 
tural PhilofopKy,  which  mu  ft  preceed  her  in  his 
route  hitherto  fo  little  frequented, 

50.  The  ancients  had  fome  notions  concern- 
ing the  difference  of  the  blood  contained  in  the 
two  orders  of  arterial  and  venous  veffels  : by 
admitting  in  the  firft,  a fpirit,  or  an  elaftic  air, 
they  fee  me  cl  to  have  confidered  the  blood  which 
circulates  through  them,  as  rarefied,  aërated,  and 
frothy.  It  is  no  longer  doubted,  frnce  Harvey, 
that  the  blood  of  the  arteries  is  more  red,  more 
hot,  more  rare,  and  more  irritating  than  that  of 
the  veins,  and  pneumatic  chemiftry  has  fliowm 
that  in  fadt  the  arterial  liquid  owes  thefe  proper- 
ties to  the  oxigen  gas  which  it  abforbs  in  the 
hums,  and  to  the  lofs  which  it  has  there  buffered  of 
a portion  of  its  hiclrogen,  and  of  its  carbon.  In 
proportion  as  it  circulates,  it  lofes  both  its  heat, 
and  its  oxigen,  and  its  proportions  ; fo  that 
having  become  of  a brown- red  colour,  lets  hot, 
]efs  concrefcible,  more  hidrogenaied,  and  more 
carbonated  in  the  veins,  it  is  dilpofed  to  become 
oxigenated,  heated,  dif- hidrogenated,  and  de- 
carbonated in  the  pulmonary  vehicles;  and  we 
ill  all  fee  that  refpiration  has  thefe  funultaneous 
e fie  dis,  as  its  objedt  and  its  funcfion. 
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51.  To  this  difference  of  the  blood  in  the 
fyftern  of  the  arteries,  and  in  that  of* the  veins, 
we  in n ft  add  that  which  it  acquires  in  the  differ- 
ent regions  through  which  it  circulates.  it 
lias  been  believed  to  be  more  light,  more  aerial, 
more  fpirituous  in  the  veffels  of  the  head,  and 
difpofed  thereby  to  form  the  nervous  fluid  or 
the  vital  fpirit,  which  as  yet  is  indeed  only  an 
hypothetic  It  is  known,  that  it  is  fat  and 
oily,  or  at  leafi  very  much  diipofed  to  become 
fo  in  the  abdomen,  and  especially  in  the  fyftern 
of  the  vena  porta  ; that  it  alfo  undergoes  a 
change  that  has  not  yet  been  appreciated  in  the 
fpleen  ; that  it  is  very  much  attenuated,  and 
replete  with  life  and  activity  in  the  fpermatic 
fyftern.  There  is  alfo  no  doubt,  that  it  has  a 
very  particular  character  in  the  vicinity  of  the 
kidneys,  and  efpecially  where  it  i flues  out  of 
this  urinary  organ,  and  in  the  emulgent  veins, 
though  it  is  not  known  in  what  this  character 
conflits»  It  is  no  let’s  evident,  that  near  to  the 
heart,  and  before  it  enters  it  in  order  to  be  fent 
into  the  auriferous  apparatus  of  the  lungs,  the 
chyle  which  it  receives,  modifies  and  renovates 
it  by  furni thing  to  it  a pure  fource  of  continual 
reparation.  We  cannot  miftake  the  particular 
difpofition  which  it  has  to  become  folid  and 
converted  into  fibrous  texture,  which  it  affe&s 
by  being  retarded  in  thofe  arteries,  almoft  always 
retrograde,  which  carry  it  into  the  mufciftar 
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52.  Mere  infpeftion  is  fufficient  to  fliow,  that 
the  blood  varies  according  to  the  age  and  fex 
of  the  individuals.  That  ot  the  fœtus  differs 
effentially  from  that  of  the  infant  after  refpira- 
tion  has  commenced,  becaufe  the  air  has  not  yet 
touched  or  impregnated  it.  Already  the  fir  it 
experiments  which  I have  been  able  to  make 
upon  this  fubjeci,  have  fhown  me  that  the  blood 
of  the  human  fœtus  which  has  not  yet  refpired, 
contains  inftead  of  the  fibrous  matter,  only  a 
foftifh  texture,  without  confidence,  and  as  it 
were  gelatinous  ; that  it  is  not  fufceptible  of  being 
reddened  by  the  contact  of  the  air,  like  that  of 
the  adult,  and  that  it  prefen ts  no  phofphoric 
faits. 

Sometime  after  birth  the  blood  allumes  a 
bright  colour,  a more  con fiderable  concrefcibi- 
litv,  and  it  becomes  enriched  with  phofpliates, 
efpecially  with  that  of  lime,  which  being  fur- 
nifhed  in  confiderable  abundance  by  the  milk  of 
the  mother,  quickly  carries  the  f o lid  matter  to 
its  bones. 

At  the  age  of  puberty  the  blood  is  more  hot, 
more  highly  coloured,  more  irritating,  more 
odorous,  and  vivified  by  the  fpennatic  emanation 
which  prevails  ; moved  with  force  in  its  drainers, 
it  tends  to  efcape  from  them  : and  this  is  the 
epocha  of  turgefcence  and  of  haemorrhages. 

The  blood  of  the  fubject  that  lias  become 
adult,  and  in  the  permanent  vigour  which  fuc- 
ceeds  youth,  has  more  confidence  and  more 
fibrous  matter» 
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In  old  age,  it  lofes  part  of  its  'energy,  its 
heat,  and  its  plaftic  property  but  it  becomes 
more  difpofed  to  be  detained,  and  to  form  con- 
cretions of  feveral  kinds. 

The  blood  of  the  female  preferves  for  a long 
time  the  charabter  of  the  blood  of  youth  ; it  has 
been  fuppofed,  that  the  uterine  and  the  men» 
ftrual  blood  have  forne  particular  qualities,  a 
diftinbt  fmell  and  vapour  which  abt  at  a diftance 
upon  flowers  and  fruits,  upon  liquors  in  the 
the  ftate  of  fermentation,  the  colouring  matters, 
&c.  When  we  feparate  from  this  opinion  what 
is  erroneous  and  exaggerated  in  it,  it  prefents  to 
the  impartial  obferver  fornething  true,  which 
ought  to  be  afeertained  by  exact  experiments, 
inftead  of  denying  what  has  not  yet  been  com- 
prehen  ded. 

53.  The  different  orders  of  animals  have  cer- 
tainly differences  in  their  blood,  proceeding  from 
thofe  of  their  nourifhment,  of  the  digeftive,- 
refpiratory,  &c.  organs.  The  chemical  invefti- 
o’ations  by  which  thefe  differences  are  to  be 
afeertained,  have  hardly  been  commenced  ; we 
have  yet  only  very  few  general  obfervations 
upon  forne  of  the  properties  of  the  blood,  com- 
pared in  the  different  orders  of  animals® 

A.  That  of  the  mammalia  approaches  very 
near  in  its  nature  to  that  of  the  human  fpecics  ; 
like  the  latter,  it  contains  a white  ferum,  a 
ferum  coloured  by  fuper-oxidated  phofphate  of 
iron,  fibrine,  muriates  of  foda  and  pot-alb,  phof- 
phates  of  foda,  and  of  lime  and  foda,  the  pro- 
portions 
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portions  of  which  vary  in  each  particular  animal, 
as  Rouelle  the  younger  has  fliown,  by  giving  a 
t able  of  the  quantities  of  faits  which  he  had 
extracted  from  the  blood  of  the  horfç,  the 
bullock,  the  afs,  the  calf,  the  fheep,  the  goat, 
and  the  hog.  This  chemift  was  much  aftonifhed, 
that  the  animals  which  eat  vegetable  food,  and 
corifequently  pot- ah,  conftantly  presented  free 
foda  in  their  blood  ; however,  it  is  eafy  to  con- 
ceive, that  the  pol-afh  ought  to  decompofe  the 
muriate  of  foda.  He  found  no  phofphates  in  it  ; 
for  the  knowledge  of  thefe  we  are  indebted  to 


my  analyfes  made  fmee  Î780. 

B.  The  blood  of  birds  is  in  general  more 

wEi  CD 

red  and  more  hot  than  that  of  the  mammalia, 
and  very  quickly  becomes  fixed  or  coagulated  ; 
its  coagulum  is  gelatinous;  it  does  not  feparate 
from  the  ferum  except  with  difficulty,  its 
colour  is  never  fo  brown  or  fo  dark  as' that  of 
the  blood  of  men,  and  of  the  mammalia..  No 
comparative  analyiis  has  yet  been  made  of  it.; 
we  know  neither  the  proportions  of  -its  parts, 
nor  the  faits  that  are  contained  in  it. 

C.  The  b lood  of  the  amphibia,  and  of  the 
■fifties,  is  as  little  known  as  that  of  the  birds  ; no 
chemift  has  yet  examined  it;  we  only  know* 


that  it  is  colder,  very  little  fuperior  to  the  tem- 
perature of  the  air  or  the  water  in  which  thefe 
animals  live,  that  it  is  little  qonçfefcjbï'e,  and 
that  it  appears  extremely  difpofed  to  become 
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XX  As  to  the  mollufca,  the  infers,  and  the 
worms,  it  has  been  believed,  that  they  have 
a white  or  little  coloured  blood,  but  no  expe* 
riments  have  been  made  in  order  to  a (certain 
the  charadteriftic  properties  of  this  liquid.  How- 
ever, there  exifts  in  fever al  of  thefe  animals  a 
red  blood,  analogous  in  its  appearance  to  that 
of  the  preceding.  It  is  needlefs  to  obferve,  that 
an  exact  analyfis  and  comparifon  with  that  ot 
the  kinds  of  blood  already,  will  throw  much 
light  upon  the  functions  of  thefe  beings. 


Section  IX. 

Of  the  Alterations  of  which  the  Blood  is 

fafceptible. 

54.  ONE  of  the  molt  important  reful ts 
which  medical  philofophy  experts  from  the 
relearches  of  chemiftry  refpedting  the  blood, 
conflits  in  appreciating  the  changes  and  alte- 
tations  in  the  different  morbid  affedtions  ; 
but  thefe  refearches  have  fcarcely  been  as 
yet  commenced.  Citizen  Deyetix  and  Parmen- 
tier have  juft  begun  to  examine  the  blood  in 
fome  difeafes.*  They  have  found  in  general  that 
the  albumen  is  the  element  the  moft  altered 

in  this  liquid;  they  have  made  feme  experi- 
ments 
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ments  upon  the  blood  of  fubje&s  attacked  with 
inflammatory  difeafes,  with  flcurvy,  and  with 
putrid  fever. 

55.  The  blood,  which  is  called  inflammatory , 
taken  from  pleuritic  patients,  prefented  to  them 
a buffy  coat  which  covered  its  furface,  a foft 
coagulum,  a coagulation  as  it  were  partial, 
filamentous  and  interrupted  in  the  heated  albu» 
men,  the  impofflbiiity  of  caufmgit  to  coagulate 
in  boiling  water,  and  the  property  of  giving  it  a 
milky  colour.  The  buffy  coat  appeared  to 
them  to  be  formed  of  the  fibrin  altered, 
foftened,  melted  into  a kind  of  gelatin,  foluble 
in  the  acids;  accordingly  the  blood  upon  which 
it  is  formed  prefents  a very  foft  coagulum 
which  fc  arc  el  y affords  any  fibrin  when  it  is 
waffled,  or  which  diffolves  aim  oft  entirely  in 
water.  We  fee  that  the  inflammatory  character 
of  the  blood  conflits  in  melting,  or  liquefaction 
of  the  fibrous  part  and  of  the  albuminous  mat- 
ter, inftead  of  the  thicknefs  and  coagulation 
which  had  been  fuppofed  to  exift  in  it,  and  that 
the  fubftances  which,  in  the  healthy  Hate,  tend 
to  concrefcibility  and  reparation  have  loft  this 
property.  I do  not  however  confider  it  as  dc- 
monftrated  that  the  buffy  coat  proceeds  from  the 
fibrin;  it  appears  to  me  more  natural  to  con- 
tider  it  as  fuper-oxigenated  albumen,  which 
carries  with  it  a portion  of  fibrin  on  account 
of  is  concrel cible  power,  whilft  in  the  natural 
ftate  it  is  the  fibrin  which  retains  a portion  of 
the  albumen. 

Vo  l.  IX.  Q 
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56.  The  blood  of  three  fcorbutic  patients, 
which  had  been  drawn  on  account  of  the  pain 
and  the  plethora  which  exifted  in  there  peifons, 
from  twenty-nine  to  forty-feven  years  of  age, 
exhibited  to  Citizens  Deyeux  and  Parmentier 
phenomena  different  from  thofe  which  had  been 
announced  in  this  liquid.  It  had  neither  a 
greater  fluidity  than  in  the  ordinary  date,  nor 
the  abfence  of  coagulation  ; it  became  concrete  ; 
its  albumen  was  lefs  concrefcible  by  heat. 
The  eoagulum  wafhed  with  water  afforded 
fibrin  in  elaftic  filaments;  upon  one  of  them 
there  was  formed  a huffy  coat,  only  lels  thick 
than  in  the  inflammatory  blood,  and  which  be- 
came friable  by  deficcation  ; the  water  in  which 
the  eoagulum  had  been  wafhed,  or  the  colour- 
ing part,  afforded  membranes  that  floated  in 
it.  This  blood  had  not  its  ufual  fmell . the 
white  ferum  was  feparated  from  it  in  the  accuf- 
tomed  manner,  and  was  not  more  abundant  than 
in  the  ordinary  circumftances.  For  the  left, 
the  chemifts  of  whom  I lpeak  believe  that  only 
erroneous  inferences  can  be  deduced  from  the 
quantity  of  ferum  feparated  from  the  eoagulum 
of  the  blood.  According  to  them,  its  fpon- 
taneous  effufions  in  the  hemorrhages  fo  frequent 
in  fcorbutic  patients  do  not  proceed  from  its 
fufion  and  greater  fluidity,  but  from  the  weak  - 
nefs  and  relaxation  of  the  veffels  which  contain 
it.  There  is  reafon  to  believe,  that  a want  of 
oxigenation  is  the  principal  charaétei  of  the 

blood  in  fcorbutic  patients,  and  that  it  is  on 
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this  account  that  this  liquid  forms  thé  violet 
fpots  upon  the  (kin,  and  that  the  tea  fcurvy 
begins  with  a confklerable  degree  of  corpu- 
lence. 

57.  The  blood  taken  from  the  produCt  of 
VencfeCfion  at  the  arm,  performed  during  the 
hr  ft  days  of  the  attack  of  putrid  fevers,  and  iri 
fubjects  with  whom  the  fymptoms  manifeftiy  in- 
dicated this  difeafe,  prefented  to  them  fometimes 
a huffy  coat,  and  fometimes  none;  the  ferum 
generally  appeared  to  them  difficult  to  be  fepa- 
rated,  and  adhering  very  ftrongly  to  the  coa- 
gulum.  They  found  it  likewife  either  very 
marked  analogies  with  that  of  inflammatory 
fevers,  or  nothing  particular;  they  in  vain 
fought  to  difcover  in  it  thofe  hgns  of  putridity 
with  which  fo  many  authors  have  afferted  that 
is  tainted  in  this  kind  of  affeCtions,  and  to 
which  they  have  attributed  their  caufe-  Diftil- 
Jed  on  the  water-bath,  this  blood  afforded  them 
no  ammonia,  as  might  have  been  expeCled  ; 
expofed  to  a mild  temperature,  it  did  not  pu- 
trefy more  rapidly  than  the  blood  of  a healthy 
perfon.  According  to  them,  therefore,  there 
does  not  exift  in  it  any  particular  principle  of 
putridity,  which  has  fo  often  been  faid  to 
characterize  the  difeafes  of  this  kind*;  It  is 

■ ) ; > i 

only  in  the  excrementitial  liquors  that  this  ten- 
dency to  fepticity,  and  even  an  incipient  put  re- 
faction, appear  in  putrid  fevers  : the  blood  does- 
not  partake  of  this  property* 
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58.  The  chemifts,  of  whole  labours  1 have 
]iift  given  an  account,  have  confined  themfelves^ 
merely  to  thofe  refearches,  becaufe  the  Society  of 
Medicine,  to  whom  they  have  addreffed  their 
Memoir,  had  fpoken  only  of  thofe  affeftions  in 
the  programma  of  the  prize  which  has  been 
awarded  to  them.  But  how  many  other  im- 
portant qu  eft  ions  (till  remain  to  be  tieatedl 
how  many  ufeful  problems  to  be  refolved  in 
this  kind  of  experiments  ! The  blood  has  a very 
remarkable  character  in  thofe  purulent  d if  cafes, 
in  thofe  great  internal  fuppurations  in  which 
it  appears  to  be  converted  fo  eafily  and  fb 
fpeedily  into  pus.  Another  preterits  itfelf,  oi 
equal  importance  to  be  determined,  in  clilo- 
rofis  or  the  green  ficknefs  of  young  women, 
whole  arteries  and  veins  are  filled,  with  a liquid 
icarcely  languine,  of  a light  role  colour,  and 
fometimcs  white.  With  dropfical  patients  it 
has  already  been  keen  dry,  gluey,  vifeous,  and 
brown; -it  cannot  be-  doubted  that  it  has  fuf- 
fered  a kind  of  decompofition  which  Ihows  itlelf 
efpcially  by  the  reparation  of  the  feium  , ioi 
tiie  water  of  hydropic  calcs  has  the  gicatclt 
analogy  with  this  humour.  The  afFe&ions  in 
which  the  fu  per-ah  un  dan  t bile  accumulated  in 
its  canals,  1 eems  to  eliffufe  itfeli  into  tne  fan- 
guineous  fyftern,  as  phyficians  have  long  fince 
obferved,  prefen t to  chemifts  an  ufeful  oppor- 
tunity for  aicertaining  whether  the  means  of 

their  art  will  lead  to  the  demonftration  of  the 

prefence 
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prefence  of  the  bile  in  the  blood.  The  lame  is 
to  be  faid  of  the  melaena  or  morbus  niger,  of 
tire  adipofe  and  laCteal  cachexies,  and  of  a mul- 
titude of  other  affections  in  which  the  blood 
a flu  mes  a particular  character,  which  is  known 
by  the  practical  obferver,  and  which  awaits 
from  chemiftry  a more  exaCt  determination,  a 
more  pofltive  definition,  than  mere  infpeCtion 
has  hitherto  been  able  to  furnifh. 


Article  III. 

Of  the  Lymph. 

1.  THE  lymph  is  a white  tranfparent  liquid, 
contained  and  circulating  in  an  order  of  veil  els 
very  well  known  at  prefent,  the  extremities  of 
which,  opening  into  all  the  cavities,  fuck  in 
or  abforb  the  liquor  effufed  by  the  extreme 
arterial  ramifications,  and  the  trunks  of  which 
unite  with  the  refervoir  of  Pecquet  and  the 
thoracic  duCt  ; fo  that  the  lymph  appears  to  be 
taken  up  at  the  extremities  of  the  arteries,  and 
carried  into  the  veins.  This  humor  is  one  of 
the  moil  abundant  in  the  body,  as  the  canals 
which  contain  it  and  tranfpôrt  it  are  extremely 
numerous.  Divided  into  two  general  layers, 
the  one  fuperficial  and  the  other  deep  feated, 
they  exift  in  all  parts  of  the  animal  economy, 
they  traverfe  all  its  regions  ; they  wind  along  its 
fur  fa  ce  and  between  the  fibres  of  the  mufcles  ; 
thev  cover,  and  as  it  were  envelope  all  the  vifcera. 

They 
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They  therefore  announce  an  important  function  ; 
and  the  liquid  which  diftends  their  conical  ca- 
vities. feparated  and  contracted  from  fpacc  to 
fpace  by  valves,  muft  ferve  for  purpofes  both 
numerous  and  neceifary  for  the  fuppoit  of  life. 

2.  Notwithstanding  all  the  interefl  which  the 
knowledge  of  the  nature  of  the  lymph  muft 
poffefs  for  animal  phyfics,  this  knowledge  is  as 
vet  but  very  fuperficial  or  vague,  or  even  er- 
roneous : no  author  has  occupied  himfelf  with 
it  in  particular;  chemical  fcience  cannot  yet 
prefent  any  analyfis  of  this  humour.  Fiom 
Bartholin  and  Rudbeck,  the  firft  anatomifts  who 
difcovered  thefe  abforbent  veifels  towards  16.50, 
to  t he  1 aft  very  extenlive  and  accurate  refearches 
of  Mafcagni  and  iome  other  modems,  eveiy 
thing  has  been  done  for  the  knowledge  of  the 
ftrn&ure,  the  number,  the  difpoiition,  and  the 
courfe  of  thefe  abforbent  veifels,  but  nothing 
lias  yet  been  done  as  to  that  of  the  i\mph 
which  they  convey.  Indeed  we  have  not  the 
means  of  procuring  this  liquid,  as  we  have  or 
obtaining  the  blood.  I hough  atjnefent  the 
moft  of  the  abforbent  veifels  have  been  well  de- 
fcrihed,  and  though  the  courte  of  great 


number  of  them  are  known,  we  are  as  yet  ig- 
norant of  the  art  of  extracting  the  lymph  pure  ; 
no  lymph-letting  is  performed,  whereas  blood- 
letting is  performed  with  great  facility. 

3,  Some  circumilanccs  of  chirurgical  d ilea  les, 
however,  afford  opportunities  for  making  expe- 
riments upon  the  lymph.  In  wounds  and  ul- 
cerations 
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eerations  of  the  inguinal  and  popliteal  regions, 
it  fometimes  happens  that  the  trunks  of  ab- 
forbent  veffels  are  opened,  and  that  the  lymph 
flows  out  of  them  in  fuch  abundance,  that  the 
clothes  and  dreffmgs  are  very  ftrongly  impreg- 
nated with  it.  I recoiled!  having  feen  two  fuch 
cafes  in  an  hofpital  in  Paris  ; but  I was  then 
too  young  and  too  little  advanced  in  this  kind 
of  refearches  to  have  derived  the  advantage 
from  them  which  they  might  have  afforded  me. 
Similar  circumftances  are  perhaps  not  fo  raie  as 
might  be  believed  ; and  it  is  to  be  hoped  that 
thofe  to  whom  they  may  hereafter  prefent  them- 
felves,  will  not  let  them  eicape  without  availing 
themfelves  of  them  for  the  benefit  of  the  art. 
Perhaps  even,  if  we  lhould  dire Ct  our  views 
towards  this  kind  of  refearches,  we  might 
acquire  the  art  of  opening  abforbent  veffels  at 
pleafure,  and  by  this  kind  of  lymph- letting 
imitate  what  is  performed  in  blood-letting. 
There  is  even  ground  to  believe  that  this  fpecics 
of  operation  may  fometime  fulfil  rueful  indi- 
cations, remedy  lymphatic  plethoia,  dimimlh 
the  mafs  of  fuper-abundant  white  and  nutritive 
ju}ces,  evacuate  this  humour  accumulated  in  the 
cavities  : for  the  depletion  of  a large  lym- 
phatic veffel,  and  the  vacuum  by  which  it  would 
be  followed,  muff  augment  thefoiceof  fuff  ion 
and  abforption  in  one  of  the  regions,  and  con- 
fequently  in  the  whole?  continuity  of  the  ab- 
forbent fyftem. 


4.  Whilft 
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4.  Whilft  I await  the  fulfilment  of  my  with* 
that  this  idea  may  ftrike  deeper  root  in  the 
learned  and  medical  world,  I mult  at  leaft  collect 
here  what  has  been  faid  concerning  the  nature 
of  the  lymph,  Inftead  of  taking  this  liquid 
in  its  own  canals,  and  for  want  of  the  humour 

itfelf  which  we  have  not  vet  been  able  to  extract 

«/ 

from  its  proper  refervoirs,  the  ferum  of  the 
blood  has  in  fome  refpect  been  fubftituted,  in  its 
place,  and  reprefen  ted  as  the  lymph  in  molt 
works  t of  medicine  and  phyfiology.  Haller 
himfelf,  though  other  wife  fo  exact,  and  who 
preferred  fabts  to  any  hypothefes,  has  followed 
this  method.  We  find  it  indicated  in  a great 
many  places  of  his  immortal  work,  and  parti- 
cularly in  the  article  concern! ns*  the  ferum  of 
the  blood,  and  in  the  fir  etch  of  the  chemical 
claffifi cation  of  the  humours  which  precedes 
his  hiftory  of  lecretion.  Moft  of  the  phyfiolo- 

o'ifts  who  have  written  fmce  him,  and  who 

& 

may  almoft  all  be  confidered  as  his  copiers  or 
plagiaries,  have  had  no  other  idea.  Dehaen, 
who  however  has  endeavoured  in  his  works  to 
introduce  more  precifion  into  the  theory  of  the 
humours  and  of  their  morbid  alterations,  has 
followed  this  opinion.  I know  only  Bucquet, 
who,  in  his  Courte  of  Le  Hu  res,  has  combated 
this  fimilitude  adopted  between  the  ferum  of 
the  blood  and  the  lymph,  and  who  has  infilled 
not  to  prove  that  thefe  two  liquids  are  not  the 
lame,  for  of  this  we  have  not  acquired  any 

certainty. 
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certainty,  but  to  fhow,  tnat  as  long*  as  the 
lymph  lli all  not  have  been  particularly  exa- 
mined, we  can  have  no  certainty  that  it  is  of 
the  fame  nature  as  the  ferum,  and  that  we  are 
no  lefs  authorized  to  fufpedt  it  to  be  different 
than  to  affert  that  it  is  analogous  with  it. 

5.  Haller,  where  he  quotes  the  anatomical 
and  phyfiological  labours  of  Stenon,  Bartholin, 
Drelincourt,  Bellini,  Wepfer,  Wer reyen,  and 
Monro,  and  calls  the  lymph  ferum,  and  the  ferum 
of  the  blood  lymph,  indifcriminately  with  thefe 
celebrated  men,  ranks  the  latter  humour  among!!; 
the  gelatinous;  but  we  foon  perceive  that  he 
o'ives  this  name  of  gelatinous  humours  to  thofe 
which  1 call  albuminous , ffnce  he  indicates  at 
the  fame  time  the  concrefcibility  by  fire  as 
their  diftindlive  charadter.  He  therefore  an- 
nounces that  the  lymph  is  coagulated  by  heat, 
by  the  acids,  by  alcohol,  that  it  is  faline, 
ffightly  vifcous  ; that  it  froths  by  agitation; 
that  it  concretes  into  folid  flakes  by  the  action 
of  boiling  water  ; that  it  is  fo  lubie  in  cold 
water  ; that  it  yields  by  diftillati on  a fetid  oil 
and  concrete  volatile  fait  or  carbonate  of  am- 
monia ; that  faits  are  found  in  folution  in  it  : 
in  a word,  he  eompofes  its  hiftory  and  the 
totality  of  its  properties  of  all  thofe  which 
belong  to  the  ferum  of  the  blood.  He  makes  of 
it  really  an  albuminous  humour;  he  adds  that  it 
renders  the  oils  mifcible  with  water,  and  he 
proves  it  by  the  abforption  of  the  fat  effedfed 
fo  eafily  and  fometimes  fo  fpeedily  by  the  lym- 
phatic 
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phatic  reffels.  He  even  takes  care  to  diftinguiffi 
well  from  this  liquor,  as  from  the  ferum  of  the 
Mood,  the  mucous  humours  which  anfwer  to 
thofe  which  I call  gelatinous , as  he  afligns  to 
thefe  the  char  after  of  not  being  coa  gut  able, 
but  on  the  contrary  fufible  by  the  aft  ion  of 
heat,  of  being  very  tranfparent  and  glutinous. 
Senac,  Quefnay,  and  Dehaen,  had  already  ad- 
mitted a like  diftinftion. 

6k  Without  denying  the  poffibihty  of  this 
identity,  or  at  leaft  of  a very  ftrong  analogy 
between  the  lymph  and  the  ferum  of  the  blood* 
which  may  in  fact  be  confidered  as  its  fir  ft 
fource,  we  cannot  however  avoid  two  reflec- 
tions equally  juft  and  important  : the  one  that 
there  is  wanting  to  the  proof  of  this  analogy 
an  analyfis  of  the  lymph  taken  in  its  tubes, 
and  compared  with  that  of  the  ferum,  as  Bue- 
quet  fa-id  ; the  other,  that  even  admitting  the 
ferum  of  the  blood  to  be  the  only  fource  of  the 
lymph,  it  is  natural  to  conceive  that  there  exift 
in  the  latter  more  or  lefs  con  Inferable  differ- 
ences from  the  alhumino-mucous  liquor  of  the 
blood,  fince  the  latter  mutt,  during  circulation 
by  ferving  for  feveral  different  ufes,  paffing 
through  different  organs,  turn  idling  feveral  fe- 
cretions,  lofing  feme  of  its  principles,  have 
experienced  an  alteration  fufficiently  confidcr- 
ab-le  for  it  no  longer  to  be  capable  of  being 
confidered  as  having  exaftly  preferved  its  pri- 
mitive nature  and  compofition. 


7.  Were 
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7.  Were  we  permitted  to  indulge  ourfelv.es 
in  conjectures  founded  upon  fome  tacts  which 
may  render  them  probable,  we  might  be- 
lieve for  example,  that  by  the  effects  of  the 
fixation  of  ox i gen,  6f  the  difengagement 
of  heat,  of  the  lofs  of  water,  or  of  hidro- 
gen,  and  of  a portion  of  its  carbon,  effects 
which,  having  commenced  in  the  lungs,  are 
continued  throughout  the  whole  route  which 
the  blood  takes  during  its  circulation,  the  blood 
palfes  gradually  into  the  ftate  of  fibrin  ; that 
in  proportion  as  this  takes  place,'  the  albumen 
which  remains  without  this  converfion  becomes 
more  oxigenated,  more  concrefcible,  more  piaf» 
tic,  and  that  one  of  its  parts  difazoted,  dif- 
hidiwenated,  and  carbonated,  forms  the  animai 
mucilage  or  the  gelatin.  The  lymph  then, 
which  would  be  in  fome  meafure  the  refiduum 
of  this  portion  of  albumen  converted  into 
fibrin,  which  continues  asfuch,  either  to  con- 
ftitute  the  blood  or  to  form  the  mufcles,  would 
contain  a portion  of  highly  oxigenated  albu- 
men, and  a larger  quantity  of  gelatin.  Thus 
the  hæmatofis  would  terminate  by  a reparation 
of  the  blood  into  three  different  matters  : the 
one  highly  azoted,  or  the  fibrin  ; the  fécond 
highly  oxigenated,  or  the  very  concrefcible 
albumen  ; and  the  third  highly  carbonated,  or 
the  gelatin.  A portion  of  the  two  laft  dilfolved 
in  water  would  form  the  lymph,  and  a portion 
of  the  fibrin  depofited  with  the  colouring  matter 
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in  the  mufcles  would  fupport  their  nutrition  and 
life. 

8.  But  though  this  conjecture  accords  well 
with  the  knowledge  which  we  have  concerning 
the  comparative  nature  of  the  three  matters 
■which  enter  into  the  immediate  competition  of 
the  blood  ; though  we  fee  in  many  chemical 
operations  upon  the  animal  matters  a fort  of  par- 
tition  of  their  primitive  homogeneity  into  two  or 
three  different  fubftances,  it  will  always  be  merely 
an  hypothefis  till  a careful  anabyfis  of  the  real 
lymph,  compared  with  that  of  the  ferum  of 
the  blood,  111  all  have  decided  upon  the  probable 
difference  which  exifts  between  them,  or  upon 
the  analogy  which  has  already  been  fuppofed 
between  thefe  two  liquids.  It  muff  never  he 
forgotten  that  our  knowledge  of  the  very  prompt 
alterability  of  the  animal  liquids  renders  the 
difference  infinitely  more  probable  than  the' 
analogy  between  thefe  two  liquids  ; and  that 
the  lymph  may  very  well  not  be  what  I have 
fuppofed  it,  without  on  that  account  being  in 
all  refpects  fimilar  to  the  ferum,  as  the  phyfiolo- 
giftshave  admitted  by  a deciffon  too  precipitate 
and  too  little  founded  upon  faeh  not  to  he  an 
error. 
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Article  IV. 

Of  the  Fat , and  the  Sebacic  Acid . 

1.  THE  fat  is  an  animal  oil  more  or  lets  fluid 
and  running,  or  at  leaft  foft  in  the  living  ani- 
mals, which  confequently  ought  to  be  ranked 
amongft  the  liquids.  As  it  is  almoft  univerfally 
diffufed  in  all  the  regions  of  the  bodies  of  ani- 
mals, I have  placed  it  in  the  firft  clafs  of  their 
immediate  materials.  It  is  lodged  in  fmall  facs 
formed  by  the  cellular  texture  ; in  which  it  even 
affumes,  as  in  a mould,  the  form  of  their  inte- 
rior fides.  Accordingly,  we  almoft  always  find 
the  fat  in  kinds  of  lumps  or  pieces  of  fiat,  orbi- 
cular or  irregularly  fquare  figures.  When  we 
examine  it  by  the  microfcope,  we  fee  it  formed 
of  veficles  filled  with  a tranfparent  humour. 
Wolf  has  compared  the  fats  of  feveral  animals 
in  this  point  of  views  In  différions  and  when 
the  vital  heat  is  , ex  tin  fit,  we  find  the  fat  more 
or  iefs  folid  ; but  the  fofteiiing  which  it  under- 
goes between  the  fingers  is  of  itfelf  fufficient  to 
prove  that  it  is  liquid  and  running  in  the  organs 
of  living  animals  ; befides,  many  anatomifts 
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have  feen  it,  on  opening  the  bodies  of  living 
animals,  in  a real  ftate  of  fluidity. 

2.  The  fat  has  a fweet  and  faint  tafle,  a very 
flight  odour  when  it  is  hot,  a fpecific  weight 

inferior 
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infer  loi*  to  that  of  water,  at  the  top  of  winch 
it  floats.  Its  tafle  is  fometimes  a little  acrid,  and 
its  fmell  rather  ftrong  in  fome  kinds  of  animals, 
efpecially  in  thofe  whofe  mufcles  are  black  and 
which  naturally  ufe  violent  exercife.  Though 
its  colour  is  in  general  pretty  white,  it  however 
varies  from  the  greyiih  white  to  a more  or  le  fs- 
orange  - yellow,  greenifh  or  reddifh  colour 
throughout  the  whole  fcale  of  animals.  The 
fame  is  the  cafe  with  its  confidence,  which 
extends  from  the  fluidity  of  an  oil  to  an  une- 
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tiens  foftnefs  in  thefe  beings  whilft  living,  and 
from  this  foftnefs  to  a dry  and  brittle  denfity 
after  death  and  after  the  ceffation  of  the  vital 
heat. 


3.  The  fat  is  found  abundantly  d iff u fed  under 
the  fkin,  where  it  forms  immediately  under  the 
cutis  a more  oriels  thick  integument.  There  is 
much  of  it  at  the  furface  of  the  mufcles 


between  the  intervals  of  the  different  fpecies  of 
thefe  organs  and  in  the  interfaces  of  their  flelhy 
fafciæ*  We  alfo  meet  with  a remarkable  quan- 
tity of  it  round  fome  parts  of  the  articulations 


in  the  ball  of  the  eye  where  it  envelopes  the 
mufcles  along  the  veffels  of  the  neck,  in  the 


mediaftinum  and  at  the  hafe  of  the  heart,  round 
the  do  mac h and  the  inteftines.  It  is  efpecially 
in  the  vi  ci  ni  tv  of  the  kidneys  and  in  the  mem- 
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braneous  duplicature  of  the  epiploon  that  it  is 
accumulated  in  great  abundance.  If  there  he 
little  of  it  round  fome  of  the  mufcles  which  are 
condantly  in  motion,  there  is  on  the  contrary  a 

confiderable 
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çonfiderable  proportion  of  it  upon  the  large 
mufcles  of  the  abdomen,  and  on  the  outer  part 
of  the  buttocks  which  it  partly  caufes  to  project 
in  the  human  fpecies,  whilfl  no  animal  p relents 
this  protuberance  of  the  buttocks.  It  is  alio 
abundant  upon  the  bread,  round  the  mammary 
glands  in  women,  in  whom  it  determines  the 
prominent,  rounded  and  graceful  form  of  the 
bofom.  The  folds  of  the  great  articulations  alfe 
prefent  a remarkable  redundance  of  it,  as  well  as 
the  palms  of  the  hands,  the  foies  of  the  feet, 
the  tendinous  extremities,  mucous  bags  or  cap. 
fuies  de  (lined  for  facilitating  the  Hiding  of  the 
tendons.  There  are  very  few  animals  which 
prefent  any  in  their  brain,  upon  the  forehead, 
upon  the  cartilages  of  the  noflrils,  of  the  ears, 
round  the  lungs,  or  the  penis  ; it  confbtutes  in 
general  the  twentieth  part  of  the  weight  of  a 
man.  Its  quantity  varies  according  to  the  dif- 
ferent animals  and  according  to  a multitude  of 
circurnltances. 

4.  Some  anatomifts  have  admitted  particular 
organs  for  the  formation  of  the  fat.  Malpighi? 
in  defending  the  adipofe  glands,  believed  that 
there  exifled  alio  velfels  for  conveying  it  into 
the  different  parts  ; but  neither  the  one  nor  the 
other  of  thefe organs  have  been  feen  and  confirm- 
ed fin  ce  him.  It  is  generally  believed,  with 
Halier,  that  the  fat  is  feparated  from  the  blood 
in  the  arteries  ; that  being  formed  in  thefe  velfels 
it  is  carried  by  its  fpecific  lightnefs  to  the  cir- 
cumference of  the  fanguineous  cylinder  which 
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diftends  the  arteries,  and  pufhed  through  final! 
orifices,  with  which  their  Tides  are  fuppofed  to 
he  perforated,  into  the  cells  of  the  mucous  tex- 
ture. In  order  to  prove  this  opinion,  Haller 
lays  great  ft  refs  upon  the  phenomena  of  injec- 
tions which  exude  through  all  the  lateral  points 
of  the  arteries  ; he  adduces  that  the  fat  frequent- 
ly exhibits  points  and  a red  tinge  of  blood 
extravafated  through  the  fides  of  arteries  after 
animals  have  been  violently  hunted  ; thatMor- 
gagni  has  feen  fat  run  in  drops  from  divided 
vefiels  ; that  Malphigi  afferts  that  he  has  feen 
it  in  the  arterial  and  circulating  blood  of  frogs, 
and  that  Gliffon  and  Ruyfch  have  difcovered 
it  in  the  blood  of  fcorbutic  patients.  Reft, 
abundant  nutrition,  diminution  of  the  décrétions, 
and  especially  of  pe  rip  nation,  the  debility  and 
relaxation  which  follows  hærmorrhages,  caftra- 
tion,  are  the  circumftances  which  favour  its 
formation.  A marked  difoxigenation  in  the 
blood  is  its  primitive  fource,  according  to  the 
principles  of  the  French  pneumatic  chemiftry, 
fo  well  applied  by  Dr.  Bed  does.  We  fee  birds 
become  fat  during  a fog  of  feme  hours  continu- 
ance,  (qu.)  efpecially  ortolans,  robin  red-breafts, 
thru  flies,  &c.  The  abforbent  veffels  fuck  it  up 
and  caufe  it  quickly  to  disappear  in  the  animals 
that  deep  during  the  winter,  or  in  fibrile  difeafes, 
in  great  fuppurations,  during  violent  exercife, 
in  confequence  of  the  ufe  of  acrid  food  the 
abufe  of  vinous  or  fpirituous  liquors,  mercurial 
friftions,  &c. 
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5.  The  chemical  nature  of  fat  was  not  known 
till  within  a few  years  pail,  Glaus  Borriehius 
was  the  fir  ft  who  paid  particular  attention  in  the 
feventeenth  century,  to  the  acrid  and  ft  roil  g 
fmoke  which  is  clifengaged  from  this  fubftance 
when  ftrongly  heated,  and  defcribed  the  bad 
effebls  which  it  produces  upon  perfons  who  ex* 
pofe  themfelves  to  it.  In  1740,  Grutfuiachfer, 
from  the  adion  of  the  powerful  acids  upon 
the  vegetable  oils,  confidered  fat  as  an  oil 
thickened  by  an  acid.  His  opinion  was  followed 
by  all  the  chemifts  down  to  our  own  time- 
Grutfmacher  occupied  himfelf  with  this  acid 
of  fat  in  1748.  Rhades,  having  been  engaged 
in  the  inveftigation  of  animal  matters  by  the 
inftances  of  the  celebrated  Haller  gave  fome 
details  relative  to  this  humour  in  aTreatife  pub- 
J idled  at  Gotten  gen  in  1753.  Ifnape  confidered 
this  acid  when  rectified  as  verv  (Irons:  and  form- 
ing  a particular  fpecies.  À year  after  the  in- 
veftigations  of  Rhades,  Ley ner  gave  an  account 
of  a feries  of  experiments  upon  the  acid  of  fat, 
upon  which  he  publifhed  a particular  diflertati'on. 
However,  n ot  wi  th  ft  and  i ng  thefe  preliminary 
labours,  D’Aumont  did  not  hefitate  to  deny, 
in  the  firft  edition  of  the  Encyclopedia,  the 
prefence  of  an  acid  in  the  diftillation  of  fat 
Haller  re-eftablifhed  the  truth  in  the  fupplements 
which  he  added  fome  years  afterwards  to  the  me- 
dical articles  of  that  work.  Crell,  in  1779,  pub- 
lifhed  a long  Diflertation  and  an  extenfive  feries 
of  experiments  upon  fat  and  its  acid  ; he  fliowed 
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how  to  extraét  and  purify  it;  lie  described  its 
dMtin6tive  properties  and  itsfaline  combinations. 
Since  him,  all  the  chemifts  have  confirmed  as 
well  as  extended  the  refaits  of  Crell  upon  the 
acid  extraéted  from  fat.  Maret,  in  the  academi- 
cal courfes  at  Dijon,  repeated  his  experiments 
and  added  lb  me  fafts  to  them.  Citizen  Guyton 
has  publi filed  an  accurate  hifiory  of  them  in  the 
firft  volume  of  th s Encyclopédie  méthodique , or 
that  in  which  the  order  of  the  fubjedts  is  follow- 
ed ; he  there  efpecially  maintains  the  exiftence 
of  this  acid  ready  formed  in  the  fats.  Citizen 
Berthollet  has  proved  the  prefence  of  oxigen  in 
them,  and  has  ably  defer! bed  the  mode  of  their 
a 61  ion  upon  the  metallic  oxides.  I have  alfo 
occupied  myfelf  with  the  chemical  properties  of 
this  animal  compound  ; I have  found  that  the 
febacic  acid  does  not  exift  in  it  ready  formed, 
but  that  it  requires  the  decompofing  action  of 
fire  in  order  to  obtain  it  ; I have  fiiown  that  the 
nitric  acid  oxigenates  fat  and  renders  it  capable 
of  acting  in  a very  remarkable  manner  upon  the 
animal  economy.  It  is  fince  this  period  that  it 
has  been  employed  with  fuccefs  in  the  itch,  in 
inveterate  herpetic  eruptions,  cutaneous  fyphi- 
litic  fymptoms,  &c.  I have  difeovered.  the  pof- 
fibility  of  explaining  its  formation,  its  fufion, 
Sc c.  by  the  chemical  attraétions  and  the  ftate  of 
the  blood  in  living  animals  : finally,  X have 
determined  the  difference  of  fome  fpecies  of 
fat. 
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6'.  The  fîrft  experiment,  or  fifft  procefs  which 
is  praétifed  upon  fat,  conflits  in  its  purification. 
It  is  known  that  this  humour,  fuch  as  it  is,  ex- 
tracted from  the  body  of  animals,  is  mixed 
with  cellular  texture  and  with  lymphatic  veflels, 
with  blood  and  with  gelatinous  mucilage  ; that 
it  is  very  fufceptible  of  alteration  : In  order  to 
purify  and  preferve  it,  it  is  cut  into  fmall  frag- 
ments ; the  moil  apparent  and  the  lar gelt 
membranes  and  veflels  are  feparated  from  it  ; 
it  is  carefully  waflied,  with  much  compreflion, 
nr  a large  quantity  of  water  ; it  is  even  triturated 
with  water  in  a mortar  ; it  is  melted  in  a veflel  of 
porcelain  or  pottery  with  a fmall  quantity  of 
water  ; this  is  fuite  red  to  be  diffipated  till  the 
crackling  nolle  which  indicates  its  paflage 
through  the  fufed  fat  and  its  evaporation  into 
the  air  is  no  longer  heard  ; it  is  carefully  feum- 
med  in  order  to  feparate  from  it  portions  of  the 
fohd  parts  which  may  remain  in  it  ; it  is  poured 
into  a cold  and  new  veflel,  in  which  it  becomes 
fixed  in  a white,  granulated  .and  cryftalline 
mais,  very  fmooth,  foft,  and  ftifible  between 
the  fingers,  which  keeps  for  a great  length  of 
time.  This  operation  is  principally  performed 
in  the  laboratories  of  Pharmacy  and  the 
perfumers’  work-fhops  with  the  fat  of  pork, 
which  is  in  this  flute  called  lard  or  axunvia . 

o 

The  fat  thus  purified  is  more  opaque,  lefs  denfe, 
and  much  whiter  than  in  its  natural  ftate  : it 
retains  between  its  molecules  a certain  quantity 
of  water  which  gives  it  thefe  new  characters. 
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7.  Fat  expofed  to  a mild  fire  is  liquified,  be- 
comes tranfparent,  and  fixes  into  fmall,  ciofe 
and  granulated  cry  fiais  by  cooling.  Its  fufion 
takes  place  between  forty  and  feventy  degiec  s 
of  the  centigradal  thermometer,  aecoiding  to 
the  different  varieties  of  this  animal  mattei9 
It  may  be  melted  in  balneo  mariæ,  in  ordei  to 
avoid  its  alteration  when  we  'with  only  to  effect 
its  fufion.  Heated  in  coiitaft  with  the  air 
beyond  the  heat  requifite  for  fufing  it,  it  quickly 
acquires  a temperature  fuperior  to  that  ot 
boiling  water  ; it  becomes  capable  of  baking  and 
dry  in  2:  the  vegetable  and  animal  matters  that 
are  immerfed  in  it,  which  are  drawn  out  of  it 


hardened  at  their  fur  fa  ce  and  deprived  of  watei. 
Soon  afterwards  there  arlies  from  itaciid  and^ 
pungent  vapours,  which  excite  a difchaige  of 
tears,  and  irritate  the  fauces.  This  fmoke  in- 
flames, and  the  fat  continues  to  burn  till  it  is  re- 
duced into  coal.  We  fee  by  this  that  it  does  not 


burn  till  after  it  has  been  volatilized,  and  that 
it  is  in  order  to  reduce  it  into  vapour  that,  when 


it  is  employed  tor  lamps,  a wick  is  ufed  foi  tin. 
purpofe  of  conveying  into  the  air  the  part 
which  has  been  reduced  to  vapour. 

Fat  cl i (tilled  on  the  water-bath  affords  a certain 
quantity  of  water  of  a faint  fmell,  in  which 
the  different  re-agents  produce  no  alteration, 
and  which  neverthelefs  becomes  turbid,  depofits 
flakes,  and  acquires  a fetid  odour  when  it  is 
kept.  This  water,  however,  prefects  a lels  fen- 

fible  alteration  than  mofi  of  the  other  animal 
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fubitances  ; it  becomes  lets  ammoniacal  ; and  it 
is  in  general  a very  marked  character  of  this 
fpecies  of  humour  ; that  it  affords  much  lefs  of 
the  latter  product  than  all  the  other  animal 
compounds  ; which  has  induced  chemifts  hi- 
therto to  fay  that  it  was  an  almoft  vegetable 
matter,  or  which  palled  almoft  without  change 
from  the  vegetable  aliment  into  the  bociy  of 
animals.  The  water  which  is  obtained  in  this 
d iff  ill  at  ion  of  fat  on  the  water-bath  was  not 
intirely  contained  in  this  humour;  a part  is 
formed  at  the  expenfe  of  the  hidrogen  and 
of  the  oxigen  which  it  contains  : on  which 
account,  after  this  mode  of  abiion  of  the  fire, 
the  far  is  perceptibly  drier,  and  ol  a fawn- 
yellow  or  brownifh  colour,  which  announces 
its  commenced  decompofition  and  the  precipi- 
tation of  the  carbon.  s. 

8.  When  we  diftil  fat  in  a retort,  we  effeft 
its  decompofition  in  a much  more  complete 
manner.  This  operation  has  long  been  per- 
formed in  the  laboratories  of  chemiftry  : never- 
thelefs  its  real  mechanifm  and  remarkable 
phenomena  have  hitherto  been  unknown.  It 
has  been  obferved,  that  in  this  diftillation  the 
fat  paffed  almoft  intire  into  the  receiver  when 
it  was  heated  a little  ftrongly  ; but  there  was 
however  difengaged  a final!  quantity  of  very 
acid  water,  an  elaftic  fluid,  which  Haies  reckons 
to  amount  to  eighteen  times  the  volume  of  the 
fat,  which  was  believed  to  be  air,  and  that 
there  remained  a coally  mark  in  the  retort,  It 
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has  been  feen,  that  by  repeated  diftillations 
of  the  fubî lined  fat,  there  was  each  time  ob- 
tained from  it-  a portion  of  acid  water,  an  oil 
which  gradually  became  attenuated,  a portion 
of  air,  and  a light  layer  of  coal:  it  was  thence 
concluded  that  by  repeating  this  operation 
the  fat  would  be  converted  into  the  ftate 
of  water  and  of  air.  It  refults  from  thefe  faffs, 
which  are  now  better  underftood,  that  it  is  into 
water  and  carbonic  acid,  befides  a fa  all  quan- 
tity of  ammonia,  that  the  fat  is  reduced  com- 
pletely, and  in  its  laft  analylis  ; but  that  in 
order  to  arrive  at  this  complete  decompofition, 
it  is  neceffary  to  add  to  this  matter  when  heated 
a large  quantity  of  oxigeft  ; that  it  is  on  this 
account  that  the  operation  advances  much  fafter 
in  a large  veffel  than  in  a fmall  one,  or  that 
we  are  obliged  to  repeat  the  diftillation  a great 
number  of  times  in  fucceffion  ; finally,  that  this 
decompofition  refembles,  though  in  another 
mode  and  with  other  phenomena,  the  combuf- 
tion  of  the  fat  in  open  veffels  ; that  when  this 
is  performed  with  care,  we  have  only  water  and 
carbonic  acid  as  products  ; that  when  it  is  efb 
beefed  only  in  part  we  obtain  from  it,  as  in 
diftillation,  an  acid  vapour,  a portion  of  oil 
not  decompofed,  but  merely  volatilized,  and 
a coally,  or  fungiform  concretion  of  coal, 
which  collects  upon  the  wick,  and  prefent 
a new  obftacle  to  this  phenomenon  ; that  thus 
the  products  of  the  diftillation  of  the  fat  in 
the  retort,  the  phlegm,  the  febacic  acid,  the 

gafes,  - 
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■g&fes,  the  more  or  lefs  liquid  oil,  are  kinds  of 
compounds  intermediate  between  this  body  and 
the  water,  and  carbonic  acid,  which  are  the 
ultimate  terms  of  its  decompoiition  ; that  their 
proportion  mutt  vary  according  to  the  foice 
of  the  decompofition  that  is  effected,  accord- 
ing to  the  temperature  that  is  employed,  the 
fze  of  the  veffels,  the  quantity  of  air  which 
they  contain,  the  manner  in  which  the  fire  is 
managed,  &c. 

9*  Thefe  general  notions  ferve  to  enable  us 
alfo  to  conceive  and  explain  what  the  different 
chemifts  have  written  concerning  the  diftillation 
of  fat.  Neuman,  one  of  the  fir  ft  who  has 
well  defcribed  this  operation,  diftilied  compa- 
ratively the  fats  of  the  bullock,  the  theep,  the 
hog,  and  the  goofe  : he  employed  11 5£  parts 
(grains)  or  two  ounces  of  each  of  thefe  fats. 
That  of  the  bullock  gave  him  fixty  parts  of 
phlegm  or  empyreumatic  and  acrid  liquor,  of 
which  he  has  not  however  indicated  the  acid 
nature,  85 £ parts  of  oil,  and  eighteen  of  coal 
From  the  fat  of  flreep  he  obtained  ninety 
parts  of  phlegm,  854  of  oil,  and  16  of  coal; 
from  that  of  the  hog,  70  parts  of  phlegm  and 
880  of  oik;  and  from  the  fat  of  the  goofe, 
6'0  parts  of  empyreumatic  water,  890  of  acrid 
oil,  and  10  of  coal.  He  confidered  this  coal 
as  earth:  he  took  no  account  of  the  elaftic 
fluids,  and  he  did  not  know  the  febacic  acid. 
Hoffmann  believed  that  the  product  of  the  diftil- 
lation of  fat  was  alkaline,  as  it  turned  copper 
4 blue. 
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blue.  Segner  obtained  from  four  ounces'  of 
human  fat,  heated  to  600  degrees  of  Fahren- 
heit’s thermometer,  or  270  of  Reaumur,  100 
drops  of  phlegm,  the  acidity  of  which  he  has 
indicated,  as  well  as  Vogel  ; he  has  obferved 
that  this  product  reddened  the  blue  colour  of 
violets,  that  its  ftrong  odour  was  obnoxious  to 
the  brain  : that  there  remained  in  the  retort, 
after  he  had  obtained  it,  a concrete  and  blackifh 
oil. 

Crell  performed  the  diftillation  of  the  human 
fat  in  a more  careful  manner  : twenty-eight 
ounces,  heated  in  a glafs  retort  with  the  fand- 
bath,  yielded,  after  having  melted  at  the  1 lbth 
degree  of  Reaumur's  thermometer,  an  infipid 
phlegm  ; at  220  degrees,  an  inflation  took 
place,  which  did  not  appear  in  the  fat  of  the 
bullock;  there  were  difengaged  two  liquids,  a 
brown  and  liquid  oil  upon  a water  of  a gold- 
yellow  colour,  befides  an  oil  fixed  at  the  bottom 
of  this  water.  The  operation  lafted  twenty- one 
hours  : ah  the  products  had  a ftrong  I'm  ell.  By 
diftilling  them  over  again,  he  obtained  twenty 
ounces,  five  drachms,  forty  grains  of  fluid  oil  • 
three  ounces,  three  drachms,  thirty  grains  of 
acid  phlegm  ; three  ounces,  one  drachm, 
forty  grains  of  brilliant  coal,  five  drachms,  teq 
grains  lofs. 

We  cafily  perceive,  in  the  differences  of  the 
proportions  between  thefe  different  analyfes,  the 
truth  of  what  I have  advanced  concerning  the 
varieties  of  the  inode  of  operating,  of  the  tem- 
perature, 
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perature,  of  the  form  and  fize  of  the  veffels^ 
concerning  the  rapidity  with  which  the  heat  is 
applied,  the  repetition  of  the  diftillations,  &c. 

10.  Fat  kept  in  the  air  becomes  the  more 
altered  in  it  the  more  multiplied  the  points  of 
contaéb  between  them  are,  and  the  hotter  the 
atmofphere  is  ; it  acquires  a yellow  and  fome- 
times  an  orange  colour  ; it  allumes  a pungent 
odour,  which  is  known  by  the  name  of  a rancid 
fmell , with  an  acrid  and  inanifeftly  four  tafte. 
This  kind  of  rancidity,  which  is  owing  to  the 
development  of  an  acid,  fuppofes  alio  the  fixa- 
tion of  a portion  of  oxigen  ; it  appears  that  it 
proceeds  from  a fermentation  which  eftablilhes 
itfelf  in  the  gelatinous  fu  bit  an  ye,  which  accom- 
panies even  the  purified  fat,  which  re-adls  upon 
the  adipofe  fubftanee  itfelf,  which  developes 
in  the  latter  febacic  acid,  and  perhaps  a fmall 
quantity  of  acetous  acid  in  the  fil'd.  The  water 
in  which  rancid  fat  is  wafhed  acquires  an 
acrid  tafte,  and  the  property  of  reddening  the 
blue  vegetable  colours.  Mr.  Poerner  employed 
this  liquid  in  order  to  purify  it.  Alcohol 
equally  polieffes  this  property,  according  to 
Citizen  Machy.  However,  both  of  thefe  agents 
diffolve  a part  of  the  fat  at  the  fame  time 
with  its  acid,  and  the  fat,  though  well  wafiied, 
retains  a portion  of  the  latter.  Thefe  ohfer va- 
lions already  prove  that  the  febacic  acid,  de- 
veloped in  the  rancefcence  of  the  fat,  was  not 
contained  ready  formed  in  this  fubftanee,  hut 
that  it  is  formed  by  the  fermentation  itfelf 
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which  it  has  undergone.  However  little  rancid 
the  fat  may  be,  we  fee  that  it  acquires  pro- 
perties  very  different  from  thofe  which  it  pof- 
feffed  previous  to  this  rancidity,  and  which  it 
muff  however  have  in  part,  at  lea  ft,  if  it  natu- 
rally  contained  fehacic  acid  ready  formed. 

11.  hat  mixes  very  well  with  fulphur  by 
fimple  trituration  ; it  diflolves  it  with  the  aid  of 
fufion,  and  allumes  a pretty  ftrong  confidence 
by  this  union,  which  forms  the  fulphurated 
ointment.  When  we  heat  this  fulphurated  fat, 
we  do  not  obtain  from  it  any  fublimed  fat,  but 
a large  quantity  of  fulphurated  hidrogen  gas 
and  of  fulphureoiis  acid,  becaufe  a high  tempera* 
ture,  by  favouring  the  decompofition  of  the  fat, 
transfers  a portion  of  its  oxigen  to  the  fulphur, 
which  it  bums  in  part,  and  of  its  hidrogen  to 
the  fame  body  which  it  carries  off  in  the  gafeous 
form. 

The  cafe  is  the  fame  with  phofphorus,  which 
is  diffolved  very  eafily  in  the  heat  by  melted 
fat.  It  is  difficult  to  feparate  the  phofphorus 
from  this  combination  : it  is,  however,  not  fo 
much  fixed  in  it  as  the  fulphur;  but  it  is  alfo 
difengaged  from  it  by  the  addon  of  heat  in  the 
date  of  phofphoratëd  hidrogen  gas.  In  per- 
forming this  experiment,  it  is  neceffary  to 
employ  precautions  in  order  to  prevent  the  de- 
tonation and  fudden  inflammation  which  may 
be  produced  by  the  phofporated  compound. 

Fat  ads  even  in  the  cold  upon  fome  metals, 
the  oxidation  of  which  it  effeds,  or  at  leaf! 
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favours,  when  it  is  triturated  with  thefe  bodies 
reduced  into  final  1 particles,  and  in  contact 
with  the  air.  This  effect  is  particularly  per- 
ceptible  in  the  preparation  of  the  mercurial 
ointment,  which  confifts  in  triturating  running 
mercury  with  hog’s  lard.  We  fee  this  metal  gra- 
dually lofé  its  metallic  form  and  liquidity,  and 
the  fat  acquire  a black  colour.  Though  in  this 
extinction  it  was  at  ffrft  thought  that  the  mer- 
cury was  only  divided,  as  we  always  fee  metallic 
globules  in  the  beft  prepared  ointment,  it  is 
certain  that  it  is  a real  black  oxidation  of  the 
metal,  becaufe  it  takes  place  much  more  fpeediiy 
when  we  add  to  the  fat  red  oxide  of  mercury, 
fuper-oxigenated  muriate  of  mercury,  or  when, 
inftead  of  {impie  lard,  we  take  oxigenated 
fat,  as  I lliail  indicate  hereafter,  when  we  aid 
this  extinction  by  highly  oxigenated  animal 
matters,  fuch  as  faliva.  The  fat  acts  in  the 
fame  manner  upon  copper,  which  it  very 
quickly  converts  into  green  oxide.  This  phe- 
nomenon is  very  perceptible  with  wax,  which 
indeed  is  one  of  the  molt  highly  oxigenated 
adipofe  fubffances, 

1 c2.  Water  does  not  dilfolve  fat,  and  when 
we  employ  it  in  order  to  wafh  and  purify  it,  it 
is  only  in  order  to  feparate  from  the  blood  and 
other  foluhle  matters  which  it  contains.  When 
fat  is  boiled  in  water  it  melts,  and  the  aqueous 
liquor  then  di doives  the  membranous  laminæ, 
and  the  cellular  texture  which  are  interpofed 
jji  it  ; fo  that  if  the  water  be  in  finall  quantity, 
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and  we  afterwards  fuller  It  to  cool,  it  concretes 
into  a jelly.  I have  already  faid,  that  a 
portion  of  this  liquid  is  interpofed  between  the 
molecules  of  the  fat  : fo  that  after  the  cooling 
and  condenfation  of  the  latter,  it  is  in  a gra- 
nulated form,  more  light,  white,  and  opaque 
than  it  was  before.  It  is  necefiary  to  heat 
it  afterwards  for  a long  time,  in  order  to 
feparate  from  it  this  portion  of  water,  which 
efcapes  with  a crackling  noife  till  the  laft 
particle.  Another  effect  is  produced  by  the 
water  when  the  fat  is  boiling;  and  violently 
heated,  when  it  is  on  the  point  of  being  in- 
flamed, and  efpecially  when  it  is  fo  already. 
Water  thrown  upon  fat  thus  heated  frequently 
produces  a conliderable  explofion,  and  greatly 
augments  its  inflammation,  which  is  owing  to 
a real  decompofitipn  of  the  water  effected  by 
the  red-hot  carbon,  and  the  rapid  di (engage- 
ment of  the  carbonic  acid,  and  of  the  hidrogen 
gas,  which  are  the  product  of  this  decompo- 
fition.  On  this  account  water,  fo  far  from 
being  able  to  hop  the  burning  of  inflamed  oils 
and  fats,  only  gives  greater  activity  to  the  com- 
bullion,  and  augments  its  ravages, 

- 7 V.  ' , o 7 ». 

13.  Fat  acts  with  the  aid  of  heat,  upon  all 
the  metallic  oxides,  and  reduces  them  at  fir  ft 
by  becoming  itfelf  oxigenated,  and  afterwards 
by  being  dccompofed.  This  c fleet  is  obferved 
in  the  preparation  of  ointments  and  pi  afters. 
It  is  the  fame  as  that  which  I have  deferibed 
in  the  liiftory  of  t]ie  oils.  Many  metallic 
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oxides,  efpecialiy  fhofe  ot  lead,  copper,  and 
iron,  are  foluble  in  hot  fat;  they  give  it  con- 
fidence and  heat  ; they  form  with  it  kinds  ot 
infoluble  foaps  ; it  is  therefore  dangerous  to 
melt  fat  in  earthen  veffels  glazed  with  the  oxides 
of  lead  and  of  copper. 

The  powerful  acids,  and  efpecialiy  the  M- 
phuric  and  the  nitric,  a6t  in  a very  remarkable 
manner  upon  fat,  whilft  the  weak  and  little 
decompofable  acids,  or  thole  which  yield  theii 
ox i gen  with  difficulty,  do  not  caufe  it  to  un- 
dergo any  alteration. 

The  concentrated  fulphuric  acid  turns  tat 
brown,  and  reduces  it  to  coal  in  a perceptible 
manner  in  the  cold  : its  action  hops  when  it 
has  formed  in  it  a diffident  quantity  of  water  to 
be  faturated  with  it  In  the  heat  it  goes  much 
farther  ; there  are  difengaged  lulphurous  acid  gas, 
carbonic  acid  gas,  and  fulphurated  tiidrogen  gas. 
The  fat  is  afterwards  in  a great  meal  tire  de- 
competed,  and  there  remains  of  it  only  a imall 
black  portion  having  little  confidence. 

The  nitric  acid  ads  but  very  little  in  the  cold 
upon  the  adipofe  compound.  In  the  heat,  at 
the  temperature  at  which  the  tat  melts,  nitric 
acid,  at  32  degrees  of  the  aerometer,  is  decom- 
pofed,  yields  oxigen  to  it,  gives  it  an  orangey- 
yellow  colour  ; there  is  difengaged  a imall 
quantity  of  nitrous  gas,  and  azotic  gas;  it  is 
in  this  manner  that  we  obtain  the  oxigenated 
ointment,  which  I firlt  propofed  feveral  years 
ago5  to  be  fubflituted  inftead  of  the  unguentum 
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citrinum,  and  which  Citizen  Alvon  has.  fine©' 
found  fo  tifeful  in  the  itch,  in  old  herpetic 
eruptions,  andin  venereal  aiffeCtions  of  the  fkim 
He  prepares  it  by  taking  fifteen  parts  of  fat,  and 
one  part  of  the  acid  indicated,  by  canting  them 
to  abt  at  a mild  heat  till  an  ebullition  takes 
placcj,  by  withdrawing  the  mixture  from  the 
fire,  and  by  agitating  it  confie! erably  whilft  it  is 
cooling.  There  may  be  many  degrees  of  the 
oxigenation  of  the  fat,  according  to  the  form 
and  the  quantity  of  the  acid  which  is  employed® 
If  we  employ  three  or  four  parts  of  nitrous  acid 
to  one  of  fat,  and  heat  itftrongly,  wedecompofe 
thefe  two  bodies  ; the  fat  becomes  fenfibly 
brown,  febaeic  acid  and  a little  oxalic  acid  are 
formed,  whilft  much  nitrous  gas  and  carbonic 
acid  are  difengaged,  without  mentioning  the 
water  which  is  difengaged  at  the  fame  time. 
Amongft  the  different  oxidations  which  the  fat 
is  made  to  undergo  by  treating  it  by  this  acid, 
of  different  ftrengths,  at  different  temperatures, 
and  in  varied  doles,  there  is  one  which  ap- 
proaches fo  near  to  the  drynefs  of  wax,  that 
there  is  reafon  to  hope  we  fliall  at  fome  future 
period,  be  able  to  give  it  this  character  in  out 
manufactures.  The  fat  oxigenated  to  the  ftate 
of  ointment  or  pomatum  extinguillies  mercury 
five  times  faffer  than  natural  fat,  and  may  ferve 
with  great  advantage  for  the  preparation  of  the 
unguentum  citrinum : it  is  alfo  fufceptible  of 
quickly  oxiding  copper,  which  it  diffolves  with 
the  aid  of  heat,  and  with  which  it  foon  forms  a 
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fort  of  brown  ointment;  it  is  foluble  in  alcohol*  x 
& c.  We  may  oxigenate  fat  by  means  of  the 
oxigenated  muriatic  acid. 

14.  The  cauftic  alkalis  have  a very  ffrong 
adtion  upon  fat;  they  eafiiy  reduce  it  to  the 
faponaceous  hate.  This  kind  of  animal  foap 
may  ferve  for  all  the  purpofes  of  economy,  and 
it  is  manufadtured  of  this  kind  in  feme  coun- 
tries. Ammonia  does  not  exert  any  fuch  adtion 
upon  the  adipofe  compound.  Lime,  barites,  and 
ftrontian,  combine  with  it,  and  conftitute  earthy, 
hard,  folid,  and  infoluble  foaps.  Thefe  compo- 
fitions  are  fometimes  employed  in  the  fabrication 
of  mortars  or  cements,  and  they  give  them  a con- 
fid  erab  le  folidity,  and  the  property  of  receiving  a 
foft  and  unctuous  polilh.  The  foaps  of  fat,  when 
burned  by  a violent  fire,  are  reduced  to  coal  and 
afford  alkaline  and  earthy  febates,  which  fome 
modern,  chemifts  have  believed  to  be  all  formed  in 
the  original  foaps,  but  which  are  really  formed 
only  by  the  high  temperature  which  burn  and  tie- 
compofes  the  fat.  I fliall  foon  fpeak  of  them  again 
in  treating  of  the  febacic  acid.  The  faits  have 
no  adtion  that  is  known  upon  fat  ; the  muriate 
of  foda  prefer' ves  it,  and  keeps  it  for  a confide- 
rable  length  of  time  from  becoming  rancid. 

15.  The  metallic  faits  and  folutions  exercife 
in  the  heat  upon  melted  fat,  an  adtion  which 
has  long  been  known  in  the  laboratories  of  phar- 
macy, where  lèverai  compofitions  of  ointments 
or  plafters,  are  prepared  with  thefe  matters  : it 
is  efpecially  exemplified  with  the  nitrate  of 
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mercury  in  folution.  When  we  pour  this  foîm 
tion  into  melted  fat,  and  agitate  the  liquid* 
there  is  fuddenly  formed  a yellow  precipitate, 
and  the  mixture,  as  it  cools,  affumes  a folid 
confidence,  preferring  its  colour  ; on  which 
account  it  has  been  called  the  citron-ointment. 
The  oxide  of  mercury  in  this  compofition  quits 
the  nitric  acid,  and  paffes  into  the  ftate  ot  yel- 
low oxide  j the  fat  is  oxigenated  by  the  acid, 
and  itfelf  affumes  a fimilar  tinge.  We  fee  azotic 
gas  difengaged  in  fmall  nubbles.  Ail  the 
metallic  nitrates,  and  mo  ft  ot  the  faits  and  acid 
folutions  of  the  metals,  preient  eithei  a foin- 
tion  or  a decoinpofition  by  melted  rat.  Several 
of  them  even  unite  well  with  it  in  the  cold  and 
by  fnnple  trituration.  This  kind  of  combina- 
tion which  as  yet  is  little  known,  and  the 
reciprocal  action  which  accompanies  it,  deferve 
to  engage  the  attention  of  the  chemilts,  and  mult 

& o ^ 

afford,  by  new  refearches,  uieful  matters  to 
the  arts,  as  well  as  new  refaits  to  the  theory  of 
the  fcience. 

Id.  Fat  combines  with  a great  number  of 
vegetable  and  animal  fubftances  : it  ealily  dif~ 
folves  the  extracts,  the  green  colouring  parts, 
the  balfams,  the  refills,  and  the  gum-refins,  as 
we  fee  in  the  preparation  of  a multitude  of 
ointments  and  plaifters  ; it  obftinately  retains 
all  the  odorous  materials  of  thole  bodies,  as  is 
proved  in  the  art  of  perfumery  ; it  flops  the 
alteration  of  which  thele  fubftances  are  fufcepti- 

ble  and  preferves  them  for  a great  length  ot 
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time  ; it  unites  with  elaftic  refill  though  with 
difficulty.  Alcohol  lias  no  action  upon  it,  at 
leaft  unlefs  it  be  rancid  or  oxigenated  ; however, 
fome  fpecies  of  -adipofe  fab  fiances,  amongft 
thofe  which  naturally  contain  the  mo  ft  oxigen 
are  capable  of  diffoiving  in  it.  The  mucilages 
combine  with  melted  fat,  and  communicate  to 
it  that  kind  of  foftnefs  and  unctuofity  which 
characterizes  fome  ointments*  The  gums  tri- 
turated  with  fat  render  it  foluble,  or  at  leaft 
capable  of  remaining  fufpended  in  water.  It 
is  capable  of  uniting  by  fusion  with  the  oils, 
to  which  it  communicates  a part  of  its  confjf- 
tence.  Tannin  appears  alfoto  be  fufceptible  of 
combining  with  fat,  though  this  kind  of  com- 
bination has  not  yet  been  fpoken  of.  Finally, 
the  albuminous  animal  liquors  unite,  alfo  with 
it  by  long  trituration,  and  it  is  through  their 
mediation  that  the  fat  is  taken  up  again  by  the 
abforbent  veiTels  and  carried  back  into  the  cir- 
culation. Haller  has  obferved  that  fome  purulent 
humours,  which  are  only  a compound  analogous 
to  thofe  which  I here  indicate,  «have  the  fatty 
charader  and  inflame  when  they  are  heated. 

17*  I have  announced,  in  feveral  of  the  pre- 
ceding articles,  that  fat  affords,  byitsdecom- 
pofition  by  fire,  a particular  acid,  which  has 
been  called  febacic  acid , as  it  is  obtained  in 
confiderable  abundance  from  tallow.  This 
product  deferves  a particular  defeription.  Crell 
has  occupied  himfelf  the  moft  with  this  fubjecT 
of  all  the  chemifts.  After  having  found  that 
Vol,  IX.  S 
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it  was  conftantly  difen  gaged  during*  the  decom- 
pofition  of  fats  by  fire,  he  endeavoured  to  find 
the  means  of  purifying  it;  but  he  met  with 
great  difficulty  to  feparate  the  oil  which  accom- 
panies it»  Having  employed  diftillation  with 
the  view  to  concentrate  it,  he  obtained  a very 
acid  water,  and  was  convinced  that  it  was 
more  volatile  than  this  liquid.  He  faturated  the 
acid  product  of  fat  with  pot-afli,  evaporated  the 
liquor  to  drynefs,  and  heated  the  refiduum  in 
a crucible  till  it  afforded  no  more  fmoke  ; and 
till  it  diffolved  without  colour,  by  precipitating 
carbon  during  its  folution  in  water.  This 
fécond  folution  being  evaporated  afforded  him. 
a foliated  fait  which  he  di hilled  with  half  its 
weight  of  fulphuric  acid,  and  he  thus  obtained 
a fuming  acrid  acid,  in  the  proportion  of  one- 
twentieth  part  of  the  fait  employed.  When 
this  fait  had  not  been  fufficiently  calcined  it 
gave  him  by  the  fulphuric  acid  an  oily  liquid 
of  a gold-yellow  colour  mixed  with  the  acid 
liquid.  He  employed  an  ordinary  copper  alem- 
bic for  diddling  the  fat  and  obtaining  from  it 
the  acid  liquid,  as  well  as  the  fluid  oil  ; but 
this  procefs  did  not  anfwer  his  purpofe  ; the 
acid  retained  copper,  and  the  tinning  of  the 
capital  was  melted;  he  therefore  endeavoured  to 
And  another  procefs  than  the  diftillation  and 
the  faturation  of  the  product  of  the  fat  by  the 
fixed  alkali  in  order  to  procure  the  febacic  acid. 
The  following  is  that  which  he  adopted  after 
many  attempts. 
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18.  Perfuaded,  with  all  the  chemifts,  and 
efpecially  Cartheufer,  Macquer,  See.  that  the 
febacic  acid  exifted  ready  formed  in  fat,  he 
propofed  to  fix  it  by  means  of  the  alkalis  im* 
mediately  and  independent  of  di  ft  illation.  He 
made  a foap  of  fat  with  pot-afh,  of  which  he 
mixed  ten  pounds  in  a gelatinous  ftate  with  ££ 
ounces  of  diffolved  alum  ; by  feparating  the 
liquor  from  the  precipitate  formed  by  the  info* 
luble  aluminous  foap,  and  evaporating  it,  he 
extradled  from  it  twenty  one  ounces  of  febate 
of  pot-afh,  mixed  with  fulphate  of  the  fame 
bafe.  It  was  from  this  fait  diftilled  with  the 
fulphuric  acid  that  he  extradited  the  febacic 
acid  ; he  rectified  it  upon  a quarter  of  the  fait 
preferved  for  this  purpofe.  He  allured  himfelf 
that  this  redtified  acid  contained  no  fulphuric 
acid  by  trying  it  with  the  acetite  of  lead;  the 
precipitate  which  he  obtained  ought  to  diffolve 
entirely  in  vinegar  if  it  was  only  febate  of  lead, 
and  not  diffolve  intirely  in  it  if  it  were  mixed 
with  fulphate  of  lead. 

Citizen  Guyton  has  deferibed  another  more 
eaiy  and  more  f mple  means  for  obtaining  the 
febacic  acid.  This  means  confits  in  treating 
the  fat  with  quick  lime,  by  mixing  this  cauftic 
earth  in  powder  with  melted  fat  ; the  mixture 
is  left  to  cool,  the  foap  is  walked  with  a large 
quantity  of  water,  the  ley  is  filtrated  and 
ev  apoiated  , the  brown  calcareous  febate  which 
is  the  piodudt  is  fliongly  calcined  m a crucible, 
then  lixiviated,  the  folution  filtrated  the 
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fuper-abundant  lime  is  feparated  from  it  by  the 
carbonic  acid,  and  it  is  afterwards  evaporated 
by  diftilling  the  white  and  pure  calcareous  fe- 
bate  which  it  affords  with  fulphuric  acid,  pure 
febacic  acid  is  obtained.  It  appears  evident 
to  me,  thathere,  as  in  all  the  proceeding  cafes, 
the  febacic  acid  is  the  produd  of  the  great  altera- 
tion which  the  fat  buffers  from  the  fire,  that  it 
is  not  contained  ready  formed  in  the  fat,  and 
that  the  calcinations  to  which  the  alkalis  and 
the  lime,  as  well  as  the  fat,  are  fubjeded, 
when  under  pretence  of  purifying  the  fait  it  is 
very  brifkly  heated,  are  the  true  caufes  and  at 
the  fame  time  the  proofs  of  the  formation  of 
the  febacic  acid.  In  my  opinion  it  is  neither 
a febate  of  pot-afh  nor  a febate  of  lime  : it  is 
îlot  a fait  but  a real  adipofe  foap  which  is  heated^ 
and  which  then  leaving  the  animal  oil  to  be  de- 
co in  poled,  prefents  the  earthy  or  alkaline 
fubftance  to  abforb'  and  fix  the  portion  of  fe- 
bacic acid  which  is  formed.  No  fad  proves 
that  pure  fat  contains  this  acid  ; it  is  only  by  a 
conjectural  theory  that  it  is  admitted,  whilfl  on 
the  contrary,  every  thing  proves  that  in  order  to 
prepare  it,  it  is  neceffary  to  decompofe  the  fat 
and  combine  its  conflituent  principles  in 
another  order. 

19.  Crell  ex  traded  febacic  acid  to  the  amount 
ofalittlelefs  than  one  fourth  of  the  fat,  by  treat- 
ing it  according  to  the  procefs  that  has  been 
$efcribed.  By  examining  this  acid  by  different 
means,  he  began  to  imagine  that  it  was  the  fame 
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as the muriatic,  becaufe  it  had  given  him  with  fo~ 
da  a fait  fufible  without  decompofition  by  fire,  and 
it  a&  upon  gold  with  the  aid  of  the  nitric  acid, 
precipitates  the  nitrate  of  hiver,  fublimes  with 
mercury,  and  its  folution  is  not  decompofed  by 
the  muriate  of  foda,  and  becaufe  its  combination 
with  antimony  is  precipitated  by  water.  But 
Citizen  Guyton  on  comparing  this  febacic  acid 
with  the  muriatic  acid  under  other  relations, 
has  found  more  differences  than  refemblances 
between  them  ; he  has  betides  judiciouily  ob- 
ferved,  that  a fmgle  chemical  property  conftG 
lutes  a fufficient  difference  between  them  to 
prevent  their  ever  being  confounded  together* 
According  to  him,  the  febacic  acid  combined 
with  foda  cryftallizes  in  needles,  not  in  cubes 
like  the  muriate  of  foda  ; it  forms  no  deliques- 
cent fait  with  iron  ; it  attacks  running  mercury  ; 
it  precipitates  the  oxigenated  muriate  of  mer- 
cury, as  well  as  the  muriate  of  foda,  the  bafe 
of  which  it  retains  whilft  it  clifengages  its  acid 
by  diftillation  ; laftly,  alum  is  not  decompofed 
by  the  febate  of  lime,  which  is  alio  one  of 
the  moft  diftinguifhing  characters  of  this  acid* 
According  to  thefe  principal  differences,  Citizen 
Guyton  does  not  hefitate  to  confider  it  as  a par» 
ticular  acid  different  from  all  thofe  that  are 
hitherto  known. 

20.  The  febacic  acid  appears  to  be  formed 
generally  by  the  decompofition  of  all  the  oily 
bodies,  fince  Mr.  Crell  obtained  it  by  di Hil- 
ling butter  of  Cacao  ; however  it  is  more  eafily 

and 


and  more  abundantly  produced  by  all  the  fats  ; 
thus  the  German  chemift  whom  I have  men- 
tioned  has  extracted  it  efpecially  from  iperma- 
ceti.  Though  the  intimate  nature  of  the 
febacic  acid,  has  not  yet  been  determined,  what 
we  known  of  its  formation  permit  us  to  fufpect 
that  it  is  not,  like  the  Pmffic  and  zoonic  acids, 
a real  animal  produbt,  or  compound  of  a triple 
radical  of  hidrogen,  carbon  and  azote,  all  united 
with  ox; gen.  Of  whatever  nature  it  may  be, 
the  following  are  properties  which  diftinguifli 
and  characterize  it  It  has  an  acrid  fu ffocating 
odour,  which  irritates  the  eyes,  the  noftrils  and 
the  throat,  by  which  it  is  eafily  recognizable. 
It  exhales  a white  vapour  or  fmoke  when  it  is 
well  concentrated  ; it  refembles  in  its  confift- 
ence  and  afpebt  an  oily  liquor,  whence  its 
origin  is  rendered  apparent  to  the  eye.  It 
ftrongly  reddens  the  tinbbure  of  turnfole,  and 
perceptibly  even  that  of  violets.  It  is  very 
volatile,  affames  areddifli  colour  by  the  adion 
of  fire,  and  leaves  at  each  diftillation  employed 
for  rectifying  it,  a brown  liquid,  or  a coally 
trace  when  the  operation  is  earned  on  to  diy- 
nefs.  It  is  entirely  decompofed  in  a red  hot 
tube,  and  converted  into  water,  carbonic  acid, 
carbonated  hidrogen  gas  and  coal. 

QL  Its  combinations  with  the  alkaline  and 
earthy  bafes,  or  the  febates,  have  traits  of 
refemblance  with  the  acetites  according  to 
Bergman  ; Citizen  Guyton  however  obferves, 

that  they  are  more  fixed  in  the  fire  and  lefs 
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alterable  by  the  air.  The  fpecies  of  thefe  faits 
have  not  yet  been  well  defcribed  ; we  only 
know  that  rnoit  of  them  are  cry  flail  izable  in 
laminæ,  confiderably  foluble,  decompofable  by 
the  fulphuric  acid  ; it  alfo  appears  that  the 
order  of  the  attractions  of  the  febacic  acid  for 
the  bafes,  prefents  facceffively  barites,  pot-aft, 
foda,  ftrontian,  lime,  magnefia,  glucine,  alu- 
mine and  zircon,  like  moil  of  the  powerful 
acids,  efpecially  the  fulphuric,  nitric  and  mu- 
riatic. Some  remarkable  faCts  have  been  col- 
lected relative  to  the  attractions  of  feveral  of 
the  febates.  The  folution  of  febate  of  lime 
does  not  render  that  of  alum  turbid,  which 
proceeds  from  the  weak  attraction  of  the 
febacic  acid  for  alumine.  This  acid,  diftilled 
with  the  alkaline  fulphates,  difengages  from 
them  fulphureous  acid  whilft  it  becomes  decom- 
pofed.  It  precipitates  the  folution  of  tartrite 
of  pot- aft  in  tartareous  acidulé.  It  decompofes 
the  nitrate  and  the  acetite  of  pot-aft  by  d fil- 
iation, but  it  does  not  attack  the  muriate  of 
foda.  It  appears  to  be  capable  of  attacking  giafs 
and  diffolving  a part  of  it,  as  it  deprives  the 
veffels  in  which  it  is  diftilled  of  their  polift,  and 
afterwards  depofits  by  digeftion  filiceous  earth. 
The  fame  effect  has  been  feen  in  the  pyro- 
mucous  acids® 

The  febacic  acid  exerts  a fufficiently 
marked  abtion  upon  many  metallic  fubftances* 
Diftilled  upon  the  aliénions  acid  it  reduces  it 
into  metal,  as  is  alfo  done  by  the  entire  oil  and 
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fat.  It  does  not  attack  either  cobalt,  bifmuth 
or  nickel,  even  by  long  continued  digeftion. 
It  precipitates  the  nitro-muriatic  folution  ot 
antimony,  which  in  fact  is  decompofed  by 
water  alone  in  very  large  quantity.  It  combines 
with  mercury  and  hiver,  when  it  is  brought  to 
aft  upon  thefe  two  bodies  in  the  metallic  ftate. 
The  febate  of  hiver  is  precipitated  by  the  mu- 
riatic acids,  whereas  the  febacic  acid  decom- 
poses the  nitrates  of  mercury  and  of  hiver,  the 
Sulphate  of  the  latter,  and  even  precipitates  the 
Solution  of  oxigenated  muriate  of  mercury  in. 
a white  powder.  It  equally  precipitates  the 
nitrate  and  acetite  of  lead,  but  not  thefulphates 
and  nitrates  of  zinc,  of  iron  and  of  copper.  It 
attacks  gold  very  feebly,  but  it  diffolves  it  very 
well  when  it  is  combined  with  the  nitric  acid. 
This  is  one  of  the  fads  which  chiefly  led  Mr. 
Crell  to  infer  a great  analogy  between  this  acid 
and  the  muriatic.  Combined  with  the  oxide 
of  gold,  the  febacic  acid  forms  a crvftallizable 
fait,  as  well  as  with  the  oxide  of  platina;  it 
precipitates  both  from  their  nitro-muriatic 
Solutions. 

The  German  chemift,  difpofed  according  to 
all  his  experiments,  to  rank  the  febacic  acid 
among!!  the  mod  powerful  of  thefe  bodies,  am 
nounccs  that  it  ads  even  upon  the  oils,  which 
appears  to  depend  upon  its  oily  nature,  and 
that  he  has  Succeeded  in  obtaining  ether  by 
treating  alcohol  with  this  acid, 

23,  I have  deferibed  all  the  known  chemical 
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properties  of  fat  in  general  ; Î mu  ft  now  give 
an  account  of  the  differences  which  it  prefents, 
as  well  with  refpect  to  the  different  regions 
which  it  occupies  in  the  fame  animal,  as  with 
refpect  to  the  age  of  the  animal,  the  different 
orders  of  animals,  and  laftly,  in  its  morbid 
alterations. 

The  variety  of  the  charadters  which  fat 
prefents,  according  to  the  different  regions  in 
which  it  is  confidered,  is  a fact  well  known  to 
anatomifts.  It  is  more  iolid  under  the  fidn  and 
in  the  vicinity  of  the  kidneys  ; it  is  lefs  to,  and 
it  even  runs  like  an  oil,  between  the  mufcular 
fibres,  or  in  the  vicinity  of  the  moveable  vifcera, 
fuch  as  the  heart,  the  ftomach  and  the  inteftines. 
It  has  a granulated  character  round  the  articu- 
lations, and  in  the  interior  of  the  corticular 
capfuies.  Haller  has  found  it  alrnoft  as  hard 
as  a calculus,  or  what  is  fo  improperly  called  a 
Rone  of  the  bladder , within  the  leg  and  along 
the  internal  ofieous  furface  of  the  tibia. 

24.  Age  caufes  the  fat  to  vary  very  fenfibly. 
Haller  found  none  of  it  in  the  epiploon  of  a 
fœtus  of  four  months.  According  to  Ruyfch 
and  Diemerbroeck,  inftead  of  real  fat,  there  is 
only  a kind  of  tremulous  and  gluey  jelly  under 
thelkin  of  the  fœtus;  afterwards  there  is  formed 
a fmall  quantity  of  granulated  fat.  This 
humour  augments  rapidly  after  birth  ; in  the 
fnft  year  of  life  the  human  body  is  extremely 
fat;  the  fat  under  thelkin  is  for  a long  time 
white  ; it  grows  yellow  with  age  : it  is  ex- 
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tremely  foft  in  the  female  fex.  At  the  age  of 
forty  years,  its  quantity  exceeds  that  which  it 
has  at  any  other  period  of  life.  This  period  is 
that  of  a real  adipofe  cachexy.  At  the  com- 
mencement of  old  age  it  melts,  and  fuffers  the 
fkin  which  till  then  it  had  fupported  in  a ftateof 
tenfion,  to  collapfe  as  it  were  into  a faded  and 
wrinkled  condition.  The  fmall  quantity  of  fat 
which  remains  in  old  men  is  hard,  confident, 
of  a deep  yellow  colour,  fometimes  approaching 
to  a brown.  The  fame  adipofe  phafes  take 
place  in  animals  as  in  man  : they  however 
vary  with  them  according  to  their  nature,  the 
hate  of  their  blood,  and  the  mode  of  their 
refpi  ration. 

25»  The  fat  of  the  mammalia  in  general  does 
not  differ  much  from  that  of  the  human  fpecies. 
It  has  been  obferved  that  in  the  frugivorous 
and  herbivorous  animals  it  is  more  firm  and 
more  folk!  than  in  the  carnivorous.  It  is  to 
the  firft  that  the  lard  and  tallow  particularly 
belong.  Spermaceti  is  a kind  of  fat  which  is 
extracted  from  the  head  and  the  fpinal  canal  of 
the  cacholot,  and  which  is  characterized  by  a 
dry  and  friable  adipocerous  confiflence,  by  a 
cryftalline,  lamellated  and  brilliant  form,  by  its 
fufibility  inferior  to  that  of  ordinary  fat,  and  by 
its  folubilit}^  in  alcohol.  Of  this  I ihall  fpeak 
more  hereafter  in  detail,  I here  confider  it  in 
general,  becaufe  this  fatty  fubflance  is  found  in 
many  other  animal  matters  befides  the  head  of 
that  fpecies  of  whale. 
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The  fat  of  birds  is  fine,  mild,  unauous,  and 
very  fufible.  In  tidies  it  is  a!  mo  ft  fluid  or  oily  : 
it  depofits  adipocire. 

It  exifts  in  infeéts,  worms,  and  the  tef- 
tacea  ; in  thefe  it  efpecially  accompanies  the 
vifcera  of  the  abdomen,  where  it  is  placed 
in  fmall  lumps  : it  is  alfo  found,  though  more 
rarely,  under  their  fkin. 

2d.  Difeafes  have  an  influence  upon  the  fat  ; 
it  is  itfelf  fometimes  the  caufe  of  maladies. 
Its  abundance  conftitutes  a morbific  afireéiion  ; 
it  has  been  known  to  augment  the  average 
weight  of  a man,  which  amounts  to  80  kilo*» 

o J 

grammes,  to  300.  It  fometimes  preffes  the 
heart,  and  retards  and  even  flops  its  motion  ; 
it  obtunds  the  nervous  fenfibility  ; it  difor- 
p'anizes  the  mufcles  ; fometimes  their  fibres  are 

O 7 

found  converted  into  fat  ; it  melts  in  moft 
difeafes,  and  feems  to  ferve  as  nourifhment 
during  the  torpid  ftate  of  men  and  animals  ; thus 
the  dormoufe,  the  marmot,  &c.  go  into  their 
holes  very  fat,  and  come  out  very  meagre  after 
the  hibernation.  After  difeafes,  efpecially  of 
the  febrile  kind,  man  is  extremely  meagre  ; 
much  time  is  not  required  for  the  fat  to  be 
formed  again.  Some  fmall  birds  become  ex» 
tremely  fat  during  a Angle  night  when  there  is 
much  fog.  It  allumes  a yellow  or  green  colour 
from  the  admixture  of  bile,  which  appears  to 
have  much  relation  with  fat.  It  is  fometimes 
feen  to  flow  off  with  the  excrements  in  difeafes. 
When  the  external  part  of  the  body  of  animals 
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is  made  to  grow  lean  by  extreme  heat;  it  is 
obferved  that  their  liver  inereafes  confiderably 
in  fize.  We  iliall  foon  fee  that  this  vifcus  is 
in  fact  of  an  adipofe  nature® 

27.  Fat  fulfils  a great  number  of  ufes  in  the 
life  of  animals  ; it  maintains  the  heat  or  the 
parts  by  preventing  the  caloric,  of  which  it  is 
a bad  conduétor,  to  be  difengaged  outwardly  ; 
it  is  known  that  fat  perfons  are  lefs  fenfible  to 
cold  than  lean  ones.  Galen  mentions  a perfon 
who  always  felt  cold  in  the  abdomen  alter 
having  loft  a part  of  the  epiploon  by  a difeafe. 
Macquer  thought  that  it  ferves  to  abforb  the 
fup er-abund ant  acids  of  the  body  of  animals  ; 
but  he  founded  this  idea  upon  the  concrete 
ftate  of  the  fat,  which  he  believed  to  be  owing 
to  a combination  of  acid,  and  it  is  now  known 
to  be  an  error.  This  fubftance  appears  rather 
to  abforb  the  fu per- abundance  of  hidrogen* 
and  to  be  formed  when  the  oxigenation  is  too 
little  confiderable.  By  its  un&uous  quality,  fat 
facilitates  the  Hiding  of  the  parts  upon  one 
another;  it  prevents  the  fibres  from  being  glued 
together.  It  determines  the  rounded,  graceful, 
and  foft  forms  of  feveral  parts  : it  diftends  and 
fupports  the  fkin,  at  the  fame  time  imparting 
whitenefs  to  it  ; it  fills  up  vacuities  and  in- 
tervals between  many  fibres,  textures,  or  organs. 
It  renders  the  bones  flexible  and  pliant;  it 
paffes  from  one  part  into  another  with  much  fa- 
cility ; it  is  abforbed  by  the  lymph,  which 
renders  it  foluble  ; it  in  part  nouriihes  animals, 

who 
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who  thus  fupport  themfelves  upon  their  own 
fubftance  at  their  own  expenfe. 

28.  Fat  is  employed  for  a great  number  of 
economical  ufes.  It  not  only  ferves  as  feafon- 
ing  to  a great  number  of  aliments,  to  which  it 
communicates  a mild  unbtuous  quality  ; but 
it  alfo  is  itfelf  an  aliment,  and  has  very 
decided  advantages  in  cafes  of  a too  high  oxi- 
genation  of  the  fyftein.  It  may  therefore  be 
adminiftered  in  medicine,  not  only  as  has  hi- 
therto been  done,  as  a lubrefacient,  emollient, 
relaxant,  and  lenitive  remedy,  but  alfo  as  a 
difoxigenating  medicine,  or  one  which  abforb* 
that  fuper-abundance  of  oxigen,  which  mani- 
feitly,  ex i its  in  inflammatory  difeafes. 

The  numerous  ufes  are  fufficiently  known  to 
which  it  is  applied  in  currying  leather,  in 
facilitating  the  motion  of  machines,  in  plafters, 
inforne  mortars,  &c.  Every  fat  has,  as  is  well 
known,  its  particular  utilities» 


Article  V. 


Of  the  T-ranfpiration , of  Sweat , and  of  the 
Humour  of  the  internal  Cavities » 


1.  THE  infenfible  Iran  fpi  rati  on  (a  word 
which  h fom etimes  taken  for  the  matter  which 

iinms  va  the  form,  of  vapour  from  the  furface 


of  the  fkin,  and  fometknes 


foi  the  function  Itfelf 
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by  which  this  exhalation  is  effected)  is  one  df 
the  evacuations  with  which  phyficians  have 
been  the  molt  occupied,  and  of  which  phy- 
fiologifts  have  not  perhaps  availed  themfelves 
fo  much  as  the  former  have  done  for  the  theory 
and  pradtice  of  their  art.  There  is  no  pheno- 
menon in  animal  life  which  has  given  rife  to 
more  refearches  and  explanations,  or  which  has 
excited  fo  much  intereff  among  ft  philofophers. 
It  was  known  by  Hippocrates,  Theophraftus 
Erafiftratiis,  and  Afclepiades,  who  called  it 
pneiima , becaufe  they  knew  that  it  had  the  form? 
of  air.  Galen  lias  made  it  one  of  the  hafes 
of  the  pathological  etiology.  Sanctorius  ac- 
quired, at  the  commencement  of  the  feven-  ■ 
teen th  century,  an  immortal  reputation  by 
publiffiing  the  refult  of  his  long  experiments 
upon  tranfpiration,  and  the  expofition  of  its 
influence  upon  health  and  difeafes.  His  Me- 
dicina  Statica,  publifhed  in  1614.  does  not 
however  contain  the  detail  or  the  defeription  of 
his  experiments,  but  only  aphorifms  of  which  we 
do  not  always  fee  the  relation  with  the  experi- 
ments themfelves,  as  thefe  remain  unknown  ; 
but  at  that  period  natural  philofophy  did  not 
exift  ; and  too  little  attention  was  then  paid  to 
experiments  for  it  to  be  thought  neceffary  to 
prefent  their  detail,  and  an  account  of  the 
manner  in  which  they  were  conducted  to  the 
readers. 

£.  Towards  the  end  of  the  fame  century,  in 
1668,  Dodart,  a phyfician,  and  member  of  the 
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Academy  of  Sciences  of  Paris,  which  had  juft 
been  eftablifhed  in  1668,  communicated  to  it 
his  refearches  upon  tranfpiration  : he  contented 
himfelf,  like  Sanctorius,  with  giving  refults, 
and  comparing  them  with  thofe  of  Sanétorius, 
in  order  to  determine  the  differences  prefented 
in  this  refpeét  by  the  climate  of  Paris,  fituated 
at  forty-nine  degrees  of  latitude,  compared  with 
that  of  Venice,  at  forty-nine  degrees,  where 
San&orius  had  made  his.  J . Reil  repeated  fimilar 
experiments  during  ten  years  at  Northampton, 
fituated  at  fifty  degrees,  and  he  was  the  fjrft 
who  publiflied  the  detailed  journal  of  them. 
Bryan  Robinfon  did  the  fame  in  Ireland  ; G.  Rye 
at  Cork,  and  Linings  in  South  Carolina,  at 
thirty-three  degrees  of  latitude.  When  we 
compare  thofe  labours  of  more  than  a hundred 
years,  which  have  not  been  continued  during 
nearly  fixty  years  paft,  though  this  kind  of  re- 
iearchpromifes,efpecialIyfor  the laft  thirty  years, 
many  more  important  refults  than  could  have 
been  formerly  obtained,  on  account  of  the  more 
achanced  ftate  of  the  fcience,  we  find  unfor- 
tunately, together  with  fome  general  truths, 
much  uncertainty,  contradiction,  and  error 
Haller  fhows,  in  his  great  work  of  Phyfiology, 
that  the  authors  of  thefe  experiments  have  not 
taken  all  the  poffible  precautions,  that  they  have 
neglected  both  the  faliva  and  the  pulmonary 
ahforption.  He  reproaches  San&orius  himfelf 
vrho  however  has  acquired  fo  much  fame,  and 
who  v ill  always  deferve  it  in  the  memory  of 

mankind, 
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mankind,  for  having  firft  made  experiments* 
for  having  firft  conceived  the  idea  of  mea- 
hiring  the  quantity  of  the  t ran fpi ration  by 
weight,  and  of  placing  the  medical  theory  upon 
a fare  foundation  ; he  reproaches  him,  1 lay, 
for  having  allowed  too  much  to  the  tranfpi- 
ration,  and  for  having  forced  the  remits  in  order 
to  adapt  them  to  the  Galenic  theory  of  which 
he  was  a follower, 

5.  In  modern  times  I find  only  Lav  oilier  and 
Seguin,  who,  having  affociated  together  in  order 
to  examine  the  phenomena  of  tranfpiration, 
contrived  to  me  a hire  in  particular  and  feparate 
from  each  other,  by  means  both  ingenious  and 
exact,  that  which  takes  place  in  the  lungs, 
and  that  which  is  effected  by  the  fkin,  and  to 
compare  their  relative  quantity»  We  owe  to 
them  fo me  important  refults  ; but  only  in  a 
general  way.  Their  refearches,  of  forne  hours 
or  fome  days  only,  do  not  prefent  the  long 
feries  of  thole  of  Sandtorius,  of  Dodard,  ot 
Kiel,  of  G.  Rye,  or  of  Robinfon,  though  they 
are  far  fuperior  to  them  in  accuiacy  and 
precifion.  The  French  philofophers  have  de- 
feribed  with  much  care  the  means  and  the 
inftruments  which  they  have  employed  for 
making  their  experiments;  and  hence  we  may 
judge  of  the  difference  between  them  and  thole 
of  the  phyfiologifts  who  had  preceded  them 
in  this  career.  Moft  frequently  Citizen  Seguin 
himfelf  was  the  fubject  of  thefe  experiments. 

The  balance  which  he  employed,  the  beam 

of 
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or  which  was  four  feet  and  a half  in  lenni 

O 

was  fo  accurate,  that  when  charged  with  125 
pounds  or  62f  kilogrammes  on  each  fide,  it  was 
turned  by  a weight  of  two  grammes,  or  half 
a drachm  (gros).  He  placed  and  inclofed  his 
whole  body  in  a fack  of  varnifhed  filk,  which 
having  been  blown  up  with  air,  had  loft  nothing 
during  fifteen  days.  This  fack  was  tied  clofe 
above  his  head  : it  had  an  aperture  which  was 
accurately  glued  round  his  mouth  with  a 
mixture  of  turpentine  and  pitch.  The  mouth 
being  thus  open,  and  communicating  with  the 
atmolphere,  the  pulmonary  tranfpiration  pafled 
into  the  air,  and  that  of  the  reft  of  the  fkin 
collected  in  the  fack,  which  let  nothing*  efcape. 
By  weighing  himfelf  tv/ ice  at  certain  intervals 
of  three  or  four  hours,  he  found  the  weight  of 
the  pulmonary  perfpiration  in  the  diminution 
which  the  balance  gave  him  ; by  afterwards 
weighing  himfelf  in  the  fack  likewifeat  certain 
intervals,  and  twice  in  fucceftion,  he  had  the 
weight  of  the  cutaneous  tranfpiration  by  fub- 
tra&ing  from  the  total  lofs  that  which  lie  had 
found  by  the  pulmonary  tranfpiration,  and 
always  comparing  the  aliments  and  excrements 
with  the  lofs  in  invifible  effluvia.  Hitherto  in 
thefe  experiments  means  were  not  fought  for 
afeertaining  the  nature  of  the  tranfpired  fluid, 
and  only  the  determination  of  its  quantity  was 
had  in  view.  I fliall  fliow  elfewhere  by  what 
ingenious  machines  the  fame  modern  philo- 
- IX®  j fopherSj 
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fophers,  Lavoifier  and  Seguin,  have  fucceeded 
in  carefully  analyzing  the  phenomena  of  refph 

ration.  . r r,. 

4.  Though  the  refaits  obtained  by  thele  cia- 

ferent  experiments  have  pretty  confiderable 
differences  from  one  another,  without  prefent- 
ing  them  in  all  their  details,  as  Haller  has  done 
in  his  great  work,  it  is  neceffary  at  leaft  to 
indicate  the  general  refaits.  In  the  northern 
countries,  and  according  to  the  experiments  of 
Gb  Rye,  during  the  three  winter  months,  there 
pafs  out  of  the  body  4797  ounces  of  perfpi- 
ration,  and  3937  of  urine;  during  the  three 
fp ring  months,  5405  ounces  of  perfpiration,  and 
3558  of  urine  ; in  the  three  f um nier  months, 
5719  ounces  of  perfpiration,  and  3352  of  urine  ; 
finally,  in  the  three  autumnal  months,  4471  of 
perfpiration,  and  3369  of  urine.  IiT  a day  of 
the  winter  there  are,  according  to  the  fame 
experiments,  53  ounces  of  perfpiration,  and  42 
of  urine;  in  a day  of  the  fpring,  60  ounces  of 
perfpiration,  and  40  of  urine;  in  a day  of  the 
funimer,  63  ounces  of  perfpiration,  and  8/  of 
urine;  finally,  in  a day  of  the  autumn,  50  ounces 
of  perfpiration,  and  37  of  urine. 

According  to  the  remits  of  Keil,  theie  aie  ol 
ounces  of  perfpiration,  and  38  of  urine,  fo  that 

the  latter  exceeds  the  former. 

Dodart  had  found  that  the  proportion  of  the 
tranfpi ration  to  that  of  the  folid  excrements, 
was  as  7 to  1,  and  to  all  the  fenfible  excrements 

in 


PERSPIRATION,  &C,  £75 

in  general  as  15  to  IS.  The  medium  quantity 
of  perforation  in  France  was,  according  to  him, 
an  ounce  an  hour. 

Robinfon  eftnnated,  according  to  his  expe- 
riments, that  in  youth  the  perforation  was  to 
the  urine  as  1340  to  1000,  and  in  old  age  as  967 
to  1000. 

Hartman  obtained,  in  analogous  experiments, 
the  following  reluit:  from  80  parts  (ounces) 
of  aliments  efcape  by  perfpiration  35,  by  urine 
28,  and  by  the  folk!  excrements  feven.  Accord- 
ing to  Gorter,  the  proportion  of  thefe  relations 
is  fuch,  that  ot  93  parts  of  aliment  49  pafs  by 
the  fkin,  36  by  the  urine,  and  eight  in  the  folid 
excrements.  W e fee,  therefore,  that  there  are 
differences  between  the  refaits  of  all  thefe  expe- 
riments made  in  cold  countries. 

5.  The  refearches  upon  the  perfpiration  in 
vrai m climates  piefent  almoft  an  equal  number 
of  uncertainties  and  differences,  though  the  ex- 
periments beinglefsnumerous  afford  reful  ts  more 
eafy  to  be  brought  to  agree  with  each  other. 
We  are  indebted  for  them  chiefly  to  San&orius. 
He  made  them  during  nearly  thirty  years  at 
Venice,  where  the  air  is  hot  and  moi  ft.  His 
general  conclufion  is  that  from  eight  pounds 
of  food  taken  in  twenty  four  hours,  five  are 
diffipated  by  tranfpiration,  and  only  three  pafs 
off  by  urine  and  the  excrements.  In  this  it 
agiees  with  thofe  of  the  preceding  authors 
which  belong  to  the  hot  feafon.  In  the  excels 
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of  the  perfpi ration  over  the  fenfible  excrements. 
Arbuthnot  has  confirmed  them  m the  fummer 
in  England.  Linings,  who  repeated  them  m 
South  Carolina,  likewife  found  that  in  fummer 
the  quantity  of  the  perfpiration  exceeded  t at 
of  the  fenfible  excrements.  Many  moderns 
have  quettioned  the  refaits  of  Sanâonus,  and 
have  thought  that  they  were  mamfeftly  carried 
too  high.  " Haller  concludes,  from  all  the  ex- 
periments made  by  the  different  philosophers 
who  have  been  quoted,  compared  with  eac.i 
other,  that  it  is  doubtful  whether  the  perfpira- 
tion  exceed  in  quantity  that  of  the  urine  if  we 
take  the  average  of  all  trie  refults  w nc  1 t ey 
have  obtained  ; and  that  they  all  differ  efpecially 
from  thole  of  Sanaorius  by  much  Imaller 

quantities. 

6.  We  lhall  fee  by  the  refults  which  we  owe 
to  the  lait  experiments  ot  Lavoifier  and  Seguin, 
that  they  have  frequently  obferved  phenomena 
analogous  to  thole  already  indicated  : but  that 
they  have  alfo  feen  fome  that  are  new  and  dif- 
ferent. The  following  are  the  inferences  which 

they  have  obtained  from  their  refearches. 

a.  Every  four  and  twenty  hours  the  body 
returns  to  the  fame  weight  when  the  fubject  is 
in  health  and  when  he  is  not  in  the  progrefs  of 

growing  fat.  „ . TT 

b.  Bad  digeftion  retards  perfpiration.  lie 

increafes  in  weight  during  four  days  ; and  on  the 

fifth  he  generally  returns  to  the  primitive 

weight 


' 277 


PERSPIRATION,  &C. 

weight.  Sometimes  the  equilibrium  is  re-eftab- 
tithed  rather  by  the  augmentation  of  the 
excrements  than  by  that  of  the  perfpiration. 

c.  Drink  only,  and  not  the  folid  aliments, 
increafes  perfpiration. 

d.  The  perfpiration  is  at  it  its  minimiiim  du- 
ring meals  and  immediately  after  them  : it 
attains  its  maximium  during  digeftion. 

e.  The  maximum  is  32  grains  a minute,  or 
23  hectogrammes  in  twenty  four  hours  ; the 
minimum  is  1 1 grains  a minute. 

j\  The  perfpiration  is  in  the  compound  ratio 
of  the  force  of  the  exhaling  veflels  and  of  the 
dilfolvent  quality  of  the  air. 

g . The  pulmonary  perfpiration  is  more  con« 
fiderable,  relatively  to  the  furface  of  the  lungs 
than  the  cutaneous  perfpiration  is  in  proportion 
to  the  furface  of  the  fkin.  It  is  hill  more  con- 
fiderable  in  the  winter,  on  account  of  the 
neceffity  of  keeping  up  the  temperature  of  the 
body  at  thirty  two  centigrade  degrees. 

7*  Though  the  proportion  of  the  perfpiration 
is  one  of  the  moft  important  objects  to  Phy- 
fiology  and  medicine,  there  is  a fécond 
which  is  alfo  of  importance  and  belongs  more 
to  the  province  of  Chemiftry  ; namely,  the 
knowledge  of  the  matter  which  iffues  in  this 
manner  out  of  the  pores  of  the  fkin.  But  few 
refearches  have  hitherto  been  made  upon  this 
fubjeéh  and  it  is  one  of  thofe  with -which 
Phyfioiogifts  have  leaft  occupied  themfelvea. 

Haller 
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Haller  ccmfidered  as  the  materials  of  this  evacu-* 
ation  the  water  reduced  mto  vapour  which 
is  frequently  vifihle.  Taehenius  was  the  feft 
who  co  dec  ted  it,  by  inclotmg  his  arm  in  an 
oiled  cloth  ; but  he  has  not  examined  its  nature. 
Bonnet,  Bellini,  Window  convinced  themfelves  of 
its  emiffion.  Lifter  by  keeping  his  arm  plunged 
in  a cold  glafs;  obtained  a faline  water  from  it* 
Kaw  and  Gorter  have  efpecially  infifted  upon 
the  water  which  the  contact  of  the  fkin  depofits 
upon  the  fur  face  of  Glafs,  and  have  remarked 
that  the  air  fpeedily  diffolves  it.  To  this  firft 
fubflance,  this  vaporized  water  accompanied 
with  feme  faits,  Haller  added  the  electric  mat- 
ter, the  ejection  of  which  he  thought  to  prove 
by  the  fparks,  the  fmell,  the  decrepitation, 
which  have  lo  often  been  obferved  in  the  cloaihs 
at  the  moment  when  they  have  been  taken  from 
the  body,  and  in  the  frictions  applied  to  the  hail  s 
of  cats  ; but  it  is  evident  that  he  has  confound- 
ed the  ele&ric  effe&s  produced  by  fricliou 
with  a pretended  electric  emanation  which  no- 
thing proves  to  take  place.  The  fame  phyfior 
Wilt  alfe  ranked  amongft  the  elements  of  the 

o w 

perlpiration  : 

a.  Fetid  volatile  parts  which  he  faid  were 
the  rnoft  denfe  and  to  which  he  attributed  the 
traces  followed  by  the  venatory  animals. 

b.  Particles  of  drink  and  aliment,  proved  by 

the  fmell.  On  this  occafion  he  refers  to  the 

refult  obtained  by  G.  Rye;  namely,  that  from 

two 
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two  pounds  and  four  ounces  of  aliment,  only 
four  ounces  paffed  off  by  the  excrements  and 
two  pounds  by  the  fkin. 

8.  The  new  chemical  data  and  a more  pro» 
found  examination  of  the  perforation  have 
led  to  the  difcovery  of  fomething  more  in 
it  than  what  had  been  admitted  by  the  illuff 
trions  Haller,  It  is  not  true  that  there  pafs  off 
through  the  fkin,  as  fome  moderns  have  thought, 
elaftic  fluids  and  efpecially  carbonic  acid  gas  ; 
but  there  is  reafon  to  believe  that  at  the  furface 
the  neared  to  the  fkin,  namely  in  its  immediate 
cavities  there  is  difengaged  and  burned  a portion 
of  carbon  ; perhaps  even  a certain  quantity  of 
carbonated  hidrogen  exhales  through  its  pores 
and  experiences  a flow  combuftion.  This  we 
iliould  efpecially  be  led  to  believe  by  obferving 
that  the  fkin,  expofed  immediately  to  the  air, 
and  not  covered  with  clothes,  affumes  a fawn  or 
brown  colour  which  feems  to  announce  the 
fixation  of  a greater  quantity  of  carbon  ; per- 
haps even  it  is  this  phenomenon  in  a highly 
exalted  ftate  with  the  negroes,  which  colours 
their  mucous  texture  and  the  interior  furface  of 
their  epidermis.  It  is  known  that  they  are  not 
born  with  this  colour,  but  that  it  is  formed,  or 
at  leaft  grows  confiderably-  darker  by  the  pro- 
grefs  of  life, 

There  is  no  doubt  that  water  ready  formed 
paffes  off  through  the  fkin  and  that  it  conftitutes 

S I 

the  greater  part  of  the  perfpiratory  vapour. 
Citizen  Bcrthollet  has  fometimes  found  an  acid 
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in  it,  and  he  has  even  difcovered  in  it  the 
phofphoric  acid.  If  this  acid  were  discharged 
regularly  and  conltantly,  it  muft  neceffarily 
accumulate  upon  the  fkin,  for  it  is  not  volatile 
even  with  the  aid  of  the  vaporized  water. 

9.  The  matter  of  the  fweat  has  been  thought 
to  be  analogous  to  that  of  perfpiration  ; and  it  has 
been  believed  that  it  differed  from  it  only  in 
not  palling  off  in  the  form  of  vapour,  and 
diffolving  in  the  air  much  more  flowly  ; and 
though  fome  phyliologifts  have  imagined  the 
fweat  to  be  a different  fubftance  and  even  to 
have  its  particular  organs,  we  muft  however  ad- 
mit an  identity  of  nature  between  thefe  two 
excrementitious  humours.  It  is  known  that  the 
fweat  is  a falinc  water,  a little  vifcous,  in  which 
Lewenhoeck  had  defcribed  globules,  and  which 
has  been  little  fnbjected  to  analysis;  but  which 
Raymond,  Bohnius,  Lifter,  and  Tachenius  have 
thought  to  be  fimilar  to  urine.  According  to 
fome  experiments,  Petit  has  found  it  to  be  alka- 
line and  turning  the  colour  of  violets  green. 
Frequently  it  has  a four  fmell  and  turns  blue 
paper  red.  It  has  been  known  to  ftain  the  linen 
yellow,  green,  blue,  or  black  ; it  is  known  that 
it  has  very  various  odours,  butin  general  acrid 
and  difagreeabie  ; that  itfometimes  partakes  of 
that  of  the  aliments  ; that  it  is  highly  odorous 
and  even  fetid  in  animals  in  heat  ; that  it  is 
fometimes  accompanied  with  fat,  with  blood,  or 
with’bile  ; that  it  thickens  upon  the  lkin,  and 

leaves  upon  it  a kind  of  yellowilh  or  brown 

reliduum  j 
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refiduum  ; that  it  fometimes  depofits  Tandy 
concretions,  or  faline  crystals  which  Haller  af- 
ferts  he  has  feen  upon  the  fkin  of  glafs-makers  ; 
that  it  forms  upon  the  fkin  of  the  horfe  a con- 
crete white  or  yellowifh  ftratum,  which  Citizen 
Vauquelin  and  myfelf  have  afcertained  to  be 
real  phofphate  of  lime,  detached  and  feparated 
in  fmall  fcales  by  the  aétionof  the  curry-comb; 
that  its  quantity  varies  extremely  from  fome 
decigrammes  only  to  a kilogramme  and  a half® 
Cardan  reckoned  the  quantity  of  fweat  dis- 
charged by  a patient  under  a courfe  of  mercury 
at  four  kilogrammes  and  a quarter.  Continued 
fweat  is  always  a fevere  difeafe,  on  account  of 
the  lofs  of  fubftance  and  the  debility  which  it 
oceafions.  It  is  no  longer  believed  with  Le- 
wenhoeck  that  fifteen  fmall  drops  of  infenfible 
perfpiration  form  one  drop  of  fweat,  but  it  is 
believed  that  the  fweat  is  the  product  of  the 
accumulation  of  the  molecules  of  perfpiration 
which  the  air  cannot  carry  off. 

10.  All  anatomifts  now  agree  with  refpedt  to 
the  organs  which  exhale  the  perfpiration.  They 
think  that  it  iflues  from  the  extremities  of  ex- 
eeffively  numerous  minute  arteries  which  open 
under  the  fkin,  and  which,  on  account  of  their 
extreme  tenuity,  fuffer  only  the  lighted  part  of 
the  liquid  which  they  contain  to  pafs.  They  are 
convinced  that  it  is  not  from  the  lymphatic 
velfels  that  it  proceeds,  but  that  the  function  of 
tliefe  is  oppofite  to  that  of  exhalation.  It  will 
however  be  obferved  that  fince  Haller  and  the 

phyfiologift$ 
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phyfiologifts  who  have  followed  him,  in  admit- 
ting that  the  perfpi ration  proceeds  from  the 
cutaneous  arterial  extremities,  fuppofe  that  thefe 
final  1 arteries  convey  only  a white  and  aqueous 
liquid  ; they  actually  admit  a fécond  order  of 
veffels  which  terminate  the  arteries,  and  which 
are  the  real  white  veffels  of  Boerhaave.  For  the 
reft,  injections  violently  palled  through  the 
arterial  cavities,  fometimes,  though  with  diffi- 
culty, pafs  out  through  the  cutaneous  pores, 
or  diffufe  themfelves  under  the  epidermis;  fa 
that  if  thefe  injected  liquids  were  fufficiently 
attenuated,  fuftlciently  hot,  and  continually 
pufhed  forward,  they  would  actually  give  rife 
to  an  artificial  perfpi  ration. 

11.  A kind  of  confideration  which  has 
hitherto  been  almoft  foreign  to  phyfiologifts, 
which  had  almoft  entirely  efcaped  the  fagacity 
of  SanCtorius,  of  which  the  illuftrious  Haller 
himfelf  abfolutely  fays  nothing  in  the  long  de- 
tails which  he  gives  concerning  the  perfpira- 
tion,  which  Kauw,  in  his  work  upon  peripi ration 
has  alfo  paffed  over  in  filence,  and  which 
modern  chemiftry  alone  has  almoft  totally  drawn 
into  notice,  is  the  influence  of  the  air  in  the 
exercife  of  this  function.  It  is  fuch  that  per-^ 
fpiration  cannot  take  place  without  its  contact, 
that  it  contributes  to  it  in  an  immediate  man- 
ner, that  it  determines  its  proportion,  that  it 
augments  it,  diminiihes  it,  raifes  it  to  its  maxi- 
mum  or  depreffes  it  toits  minimum, that  we  ought 
to  affirm  at  prefent,  as  Lavoifter  and  Seguin 

4 fir  ft 
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firft  fhowed  with  perfpi  cuity,  that  the  per fpi ra- 
tion is  in  the  compound  ratio  of  the  velocity 
communicated  to  the  tranfpiring  fluid  by  the 
veflels  which  convey  it  to  the  fkin,  and  of  the 
power  with  which  the  air  di doives  it.  We  re- 
cognize the  exiftence  of  this  folvent  property, 
of  the  air,  when  we  confider  with  attention  what 
paffes  at  the  extremity  of  the  fingers  ; we  there 
fee,  efpecially  in  the  fummer,  fmall  liquid  drops 
iffuing  out  of  the  pores  iituated  at  the  bottom 
of  the  elliptrical  groves  with  which  this  region 
is  ftreaked,  which  are  foon  diffipated  in  the  air 
and  continually  renewed,  in  order  to  be  after- 
wards taken  up  and  evaporated  by  the  air.  The 
fleam rifing  out  of  the  lungs,  from  the  head,  from 
the  hands  when  taken  out  of  bed,  and  which 
we  fee  elevate  itfelf  in  torrents  into  the  atmos- 
phere, is  only  the  tranfition  of  the  liquid  per- 
foration to  the  fcate  of  elaftie  fluid  which  the 
air  foon  gives  it;  it  is  neceffary  therefore,  in 
order  that  perforation  fliall  take  place,  that  the 
air  fhould  diffolve  it  in  proportion  as  it  iifues  out 
of  the  cutaneous  pores.  This  folution  is  accom- 
panied with  a refrigeration  which  every  one 
experiences,  and  which  moderates  the  heat  to 
which  the  body  is  railed  under  certain  circum- 
ftances. 

12.  It  muft  be  very  evident,  according  to 
this  exadt  notion,  that  fuppofmg  the  conditions 
of  the  perfpi ration  to  he  the  fame  with  refpedt  to 
the  body  which  perfpi  res,  to  the  temperature, 
to  the  motion  of  the  refpiration  and  of  the 
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blood,  and  to  the  quantity  of  perfpirable  matter, 
if  the  folvent  quality  of  the  air  ill  Ou  Id  happen  to 
vary,  variations  muft  alfo  enfue  in  the  exercife 
of  this  function.  This  datum  may  not  only 
greatly  contribute  to  elucidate  the  obfer  vat  ions 
of  Sanéiorius,  ofKeil,  of  Gorter,  of  G.  Rye,  &c. 
but  it  muft  alfo  introduce  important  modifica- 
tions into  the  notions  that  have  been  promulgated 
reflecting  perfpiration  : it  may  even  change  a 
part  of  the  notions  that  have  till  the  prefent  time 
been  confidered  as  exaéfc,  and  in  this  point  of 
view  change  the  afpedt  of  the  healing  art. 
There  is  wanting  in  this  refpeét  a feries  of  ex- 
periments which  it  is  very  neceffary  to  attempt 
at  the  prefent  moment  ; but  notwithftanding 
this  chafm  there  are  fome /certain  principles 
which  are  capable  of  throwing  a new  light  upon 
the  caufe  and  nature  of  difeafes,  which  efpeci- 
ally  may  deftroy  erroneous  opinions  which  have 
long  prevailed»  It  is  evident,  after  what  has 
been  faid,  that  if  the  air  be  little  charged  with 
moiflure,  if  it  be  of  a temperature  raifed  a little 
above  15  degrees,  for  example,  if  it  be  frequently 
renewed  at  the  furface  of  the  {kin  by  its  agitation 
or  its  currents,  it  then  combines  all  the  con- 
ditions requifite  to  its  diflolvent  quality  ; it 
muft  then  take  up  much  water  from  the  ft  in, 
and  the  perfpiration  muft  be  themoft  accelerated 
and  the  in  oft  abundant  poftible.  If,  on  the 
contrary,  the  air  be  hot  and  moift,  if  it  be 
charged  with  water  to  fuch  a degree  as  to  pre- 
cipitate a part  of  it,  it  can  take  up  little  or 

nothing 
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nothing  from  the  fkin  and  the  ]XiTpi ration 
inuft  be  confiderably  diminiflied  01  completely 
flopped.  This  phenomenon  frequently  takes  place 
in  the  fummer,  and  if  it  fucceeds  the  preced- 
ing, the  fkin,  which  no  longer  lofes  any  thing, 
becomes  covered  with  fweat,  grows  foft,  and 
the  body  becomes  more  heavy. 

13.  It  follows  from  thefe  hr  ft  principles,  that 
when  the  air  in  winter,  though  very  low  in 
its  temperature,  at  10  or  15  deg.™— 0,  is  ex- 
tremely dry,  denfe,  and  agitated  ; in  proportion 
as  it  touches  the  fkin,  it  takes  from  it  much 
caloric,  becomes  heated  at  its  furface,  and 
becomes  a folvent  of  water  doubly  ahlive,  both 
on  account  of  its  dry  ftate  and  of  its  elevation 
of  temperature  ; it  therefore  carries  away  the 
more  perforation  the  more  frequently  it  is  reno- 
vated, the  more  fwiftlv  it  is  moved.  Accord- 
ingly,  in  a cold,  dry  and  windy  winter,  this 
very  highly  diffolvent  ftate  of  the  air,  which  is 
perceptible  even  by  the  manner  in  which  it 
evaporates  and  dries  the  earth,  pavements,  and 
furfaces  of  buildings,  vaporizes  and  carries  away 
fo  much  water  from  the  fkin  that  it  dries, 
cracks,  and  rifes  in  fcales  ; that  the  body  differs  a 
great  wafte  of  fubftance  ; that  on  account  of 
the  neceffity  of  reparation,  the  digeftive  powers 
increafe  rapidly  in  robuft  and  healthy  fuhjehis  ; 
that  the  urine  becomes  thick  and  turbid;  that 
the  humours  thicken  and  become  vifcous,  and 
difpofed  to  inflammation.  Such  is  thefource  of 
catarrhs,  defluxions  from  the  lungs,  pleurifies, 

inflammatory 
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inflammatory  fevers,  proceeding,  as  we  fee,  front 
the  fluggithnefs,  thicknefs,  and  vifcidity  which 
the  liquids  have  contracted,  much  more  than 
from  a fuppreffed  perfpiration,  as  has  hitherto 
been  fo  generally  believed.  From  what  has 
been  faid,  we  may  conclude,  that  in  dry  and 
windy  cold  weather,  the  perfpiration  is  the 
moil  abundant  polfible  ; that  it  fenfibly  exceeds 
that  of  the  fummer;  and  among  ft  the  experi- 
ments that  have  been  quoted,  efpecially  thofe 
of  G.  Rye,  Robinfon,  and  Gorter,  we  find* 
when  we  read  them  with  attention,  refults  fa- 
vourable to  the  opinion  which  I have  ad- 
vanced. 

14.  We  alfo  fee,  according  to  this  theory* 
which  is  founded  upon  well  demon  ft  rated  facts* 
and  upon  notions  more  precife  than  thofe  which 
have  hitherto  been  followed,  that  the  contaét  of 
cold  water  covering  the  fkin  mu  ft  prevent  the 
perfpiration  ; that  the  bath  cannot  augment 
or  maintain  it,  or  even  let  any  part  of  it  fubfift, 
except  in  fo  far  as  by  its  more  or  lefs  elevated 
temperature,  it  augments  the  pulfations  of  the 
heart,  and  the  force  wliic-h  impels  the  liquids 
toward  the  furface  of  the  body  ; that  fre- 
quently it  would  be  either  entirely  checked  of 
very  much  diminifhed  in  fubjefts  immerfed  in 
a lukewarm  or  cold  bath,  or  if  the  portion  of 
their  body  which  is  out  of  the  water,  if  the 
pulmonary  furface  did  not  perfpire  in  an  in- 
creafmg  proportion  ; that  their  body  would  be 
very  much  augmented  in  weight,  if  a more 
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abundant  excretion  of  urine  did  not  replace 
the  water  retained  at  the  furface  of  the  wet 
fkin.  We  thus  fee  why  a covering  of  waxed 
iilk  applied  over  any  part  of  the  body  becomes 
filled  with  water,  and  foon  flops  the  perfpi ra- 
tion. We  alfo  underhand  tlie  utility  of  venti- 
lation, which  diminifhes  the  heat  and  the 
fweat  by  renewing  the  folvent  air  around  the 
body.  We  conceive  that  perfons  wrapped  up  in 
blankets  mu  ft  have  a moift  fkin,  without  on  that 
account  really  tranfpiring,  becaufe  they  want 
the  contact  of  the  air,  the  indifpenfable  agent 
of  tranfpiration  ; and  when  phyficians  advife 
confinement  to  a warm  bed,  and  the  application 
of  blankets,  in  order  to  make  patients  fweat? 
the  good  which  the}r  thereby  procure  them  is 
almoft  always  the  retention  of  the  perfpiratory 
water  which  the  air  would  have  carried  away 
from  them,  much  rallier  than  the  difeharge  of  a 
larger  quantity  of  this  liquid.  There  is  even 
reafon  to  think  that  this  mode  of  treatment 
matures  catarrhs  only  by  actually  retaining  the 
water  in  the  body,  and  thus  favouring  the  dilu- 
tion of  the  thickened  portions  of  liquids,  and 
their  more  eafy  feparation  from  the  (ides  of  the 
canals  to  which  they  were  in  a manner  attached 
by  their  glutinous  and  tenacious  thickening. 
It  is  fuff cient  to  have  announced  the  bafes 
of  thefe  new  truths,  in  order  to  fiiow  what 
productive  applications  they  are  fufceptible 
for  the  knowledge  of  the  caufes  of  lèverai 
difeafes,  and  the  inveftigation  of  the  means  of 

combating 
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combating  them,  fnpported  by  diredt  experi- 
ments. They  will  become  one  of  the  bafes  of  the 
new  monument  which  chemiftry  muft  loon  raife 
for  the  art  of  healing, 

15.  Phyficians  have  long  obferved  a remark-* 
able  analogy  and  ftriking  relation  between  the 
urine  and  the  perforation  ; they  have  obferved 
that  the  one  of  thefe  evacuations  frequently 
fupplies  the  place  of  the  other,  and  that  they 
are  conftantly  in  an  equilibrium  which  is  always 
maintained  when  the  body  is  healthy  and  vi- 
gorous. In  fact,  when  the  perforation  is  di- 
minifhed  or  fupprelTed,  efpecially  by  the  non- 
diffolvent  or  little  diffolving  ftate  of  the  air, 
the  urine  is  difcharged  in  greater  abundance, 
and  it  feems  as  if  there  were  a diredt  pail'age 
open  between  the  cutaneous  pores  and  the  tubes 
of  the  kidneys.  Some  anatomifts  even  admit, 
on  account  of  the  rapidity  and  magnitude 
of  this  effedt,  another  palfage  than  that  of 
the  kidneys  for  condudting  the  humour  of  the 
perfpiration  into  the  bladder.  Some  moderns 
think  that  this  fun&ion  is  performed  by  the 
fyftem  of  abforbent  or  lymphatic  veflels,  without 
however  having  yet  proved  their  immediate 
communication  between  the  Ik  in  and  the  blad-* 
der.  But  this  is  not  the  point  of  view  under 
which  I ought  here  to  confider  the  analyfis  of 
thefe  two  evacuations  ; the  nature  alone  of 
the  liquids  which  form  them  muft  efpecially 
form  the  objedt  of  my  attention.  I have  already 

remarked,  that  fome  phyfiologifts  have  found  a 
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real  identity  between  the  matter  ot  perfpira* 
tion  and  that  of  the  urine,  and  that  the  lolc 
difference  which  they  have  announced  between 
them  confifts  in  the  greater  quantity  of  water 
which  the  fir  ft  conveys,  and  the  lefs  degree  of 
faline  acrimony  which  characterizes  it.  I muft 
here  add,  that  feme  of  our  recent  experiments 
confirm  this  idea,  and  that  Citizen  Yauquelm 
and  myfeif,  after  having  difeovered  a particular 
urinary  matter,  which  I fhall  deferibe  elfe  where 
by  the  name  of  urée,  exifting  conftantly  in  all 
the  urines  of  the  different  animals  which  we 
we  have  been  hitherto  able  to  examine,  have 
found  it  again  in  the  refiduum  of  the  tranfpi* 

ration  of  the  horfe  after  the  evaporation  of  this 

à. 

humour.  I fliall  alfo  obferve,  that  Citizen 
Berthollet  has  indicated  a tranfpi ration  which 
is  acid  like  the  urine,  and  confequently  that 
chemiftry  has  the  means  of  determining  this 
analogy  which  has  been  announced  fo  long  ago 
by  the  experience  of  phyficians. 

] 6.  In  deferihing  the  different  ufes  of  the 
tranfpiration,  phyfiologifts  enumerate  the  foft- 
ening  of  the  fkin  and  of  the  epidermis,  as  alfo 
an  excrementitious  evacuation  which  carries 
out  of  the  body  matters,  the  abundance  and 
acrimony  of  which  might  be  equally  prejudi- 
cial ; they  fupport  the  latter  opinion  by  the 
origin  of  numerous  difeafes,  which  are  gene» 
rally  attributed  to  diiuinifhed,  retained,  repelled, 
or  fuppreffed  tranfpiration.  Galen,  after  Afcle- 
piades,  has  ftrongly  in  lifted  upon  this  ufe  of 
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tranfpiration,  which  we  find  was  adopted  in  the 
ancient  Grecian  fchools  of  medicine.  Sane- 
torius  has  carried  it  fo  far  as  to  pretend  that  as 
long  as  this  function  is  in  its  regular  date,  no 
difeafe  is  to  be  apprehended.  Many  phyficians 
have  believed  that  the  diminution  of  the  perf- 
piration  in  old  perfons  was  the  real  caufe  of 
the  gout,  and  the  rheumatic  affedions  fo  com- 
mon at  that  age. 

Some  pliilofophers,  however,  have  called  in 
quedion  this  ufe  of  the  tranfpiration  ; they 
have  afferted  that  this  evacuation  might  be  di« 
minifhed,  or  even  fupprefled  without  injury  to 
the  individual  : they  have  quoted  the  example 
of  nations  who  cover  their  fkins  with  greafe 
and  oil,  and  who,  indead  of  differing  from  this 
covering  which  intercepts  the  perfpiration,  find 
in  it  the  means  of  augmenting  their  drength. 
Bacon  even  fuggeded  that  this  artificial  occlu- 
lion  of  the  pores  of  the  fkin  might  be  a means 
of  p refer ving  life,  and  retarding  the  effeds  of 
old  age.  It  is  true  that  where  they  quote  the 
pretended  fupprefdon  of  the  perfpiration  during 
the  winter,  without  the  produdion  of  difeafe, 
the  advocates  for  this  opinion  have  committed 
iv  great  error,  as  it  appears,  on  the  contrary, 
that  in  the  cafe  mentioned  (No.  13),  this  eva- 
cuation is  very  confiderable.  There  is  reafon 
to  believe,  that  in  the  indances  quoted  by 
thefe  authors,  other  excretions  of  the  urine, 
of  the  pulmonary  tranfpiration,  and  that  of 
the  internal  cavities,  increafe  in  proportion 
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as  that  of  the  fkin  diminifhes,  and  fupply  its 
place. 

17.  Modern  philosophers  have  added  feveral 
nPw  notions  concerning  the  ufes  of  the  peripi- 
ration,  by  reprefenting  it  as  an  abundant  eva- 
poration of  water  at  the  furface  ot  the  body  : 
they  have  feen  in  it  a means  of  abforbing  the 
too  great  quantity  of  caloric  that  difen  gage? 
itfelf  from  it,  of  regulating  its  temperature, 
and  maintaining  it  at  a confiant  term  ; of  thus 
evacuating;  the  excefs  of  caloric  which  deve- 
lops  itfelf,  either  in  the  lungs  by  refpiration,  or 
in  the  circulation  itfelf  by  the  fixation  of  the 
oxigen  which  appears  to  be  continued  in  it, 
and  to  follow  its  intimate  combination.  They 
therefore  confider  this  function  in  uninter®* 
rupted  relation  with  the  refpiration,  and  as  the 
regulator  of  the  animal  calefaétion  : they  thus 
explain  how,  when  this  calefaétion  is  augmented 
by  any  caufe,  the  perfpiration,  having  fud- 
denly  become  abundant,  tends  to  moderate 
it,  and  to  reftore  it  to  its  original  equilibrium. 
Perhaps  the  phenomena  of  the  tranfpiratory 
function  may  be  carried  ftill  farther,  and  con- 
fidered  as  the  difcharge  of  the  water  which  is 
formed  in  the  courfe  of  the  arteries  by  a flow 
but  continual  combuftion  of  the  hidrogen  of 
the  blood  by  the  oxigen  abforbed  in  refpiration, 
as  well  as  that  which  takes  place  in  the  pulmo-» 
nary  vellcles.  This  water  carries  away  with  it 
a part  of  the  animal  folids  and  fluids  in  the 
ftate  of  vapour  ; and  by  thus  evacuating  the 
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part  of  the  organs  that  is  too  much  anamalized 
and  worn,  it  contributes  as  it  were,  to  folicit 
their  renovation.  For  the  reft,  thefe  ideas  defer ve 
to  be  ftudied  and  fupported  by  experiments 
made  with  more  accuracy,  and  under  the  guid- 
ance of  more  enlarged  views  than  thofe  which 
have  given  celebrity  to  the  names  of  Sane- 
torius,  Dodart,  Kell,  B.  Robinfon,  G.  Rye, 
Linings, , Goiter,  &c. 

18.  There  continually  exudes  in  the  internal 
cavities  of  the  body,  in  all  the  hollow  vifeera, 
in  the  dura  mater,  in  the  ventricles  of  the  brain, 
the  pleura,  the  mediaftinum,  the  pericardium, 
the  peritoneum,  &c.  a humour  which  lubricates 
their  furfaces,  which  the  phyfiologifts  have 
rep  refen  ted  as  a humid  vapour,  an  internal  ha - 
litus,  a fort  of  internal  tranfpiration,  the 
existence  of  which  has  been  proved  by  mime» 
rous  obfervations.  Haller  has  made  exprefs 
mention  of  it  in  his  great  work  on  phyliology. 
Borden  confidered  it  as  a ftream  of  vapour 
which  ran  through  not  only  the  internal  mem- 
branous cavities,  but  alfo  all  the  cells  of  the 
mufcular  texture,  and  he  re  prefen  ted  the  body 
to  himfelf  as  confiding  of  cellular  balls,  all 
open  and  all  communicating  the  one  with  the 
other,  only  contra#  from  fpace  to  fpace.  But 
thefe  ideas,  which  were  ingenious  in  their  time, 
inuft  be  modified  by  the  knowledge  of  the 
lymphatic  orabforbent  fyftem,  and  the  humour 
of  which  I here  fpeak  mu  ft  not  he  confounded 
with -that  which  fills'  the  abforbent  veifels,  and 
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which-  always  follows  in  them  a determined 
eourfe. 

19.  The  humour  of  the  interior  cavities 
exudes  from  the  extremities  of  the  arteries,  as 
is  proved  by  injections,  and  neverthelefs  it 
differs  from  that  which  is  exhaled  by  the  fkin  ; 
it  is  much  lefs  aqueous  and  charged  with  more 
fixed  matters  than  the  latter.  We  fiiall  well 
comprehend  the  caufe  of  this  difference,  when 
we  confider  that  the  perfpiration  is  formed  only 
of  the  iuhftance  which  is  capable  of  being  vo- 
latilized and  diffolved  in  the  air,  whereas  the 
humour  of  the  interior  cavities  is  neither  a 
vapour  nor  a gafeous  folution,  but  a liquid 
which  runs  by  the  effeCt  of  the  circulation  and 
of  the  motion  of  the  blood.  In  proportion  as 
it  thus  exudes  from  the  internal  furface  of  the 
membranes  which  it  moiftens,  it  is  re-abforbed 
by  the  orifices  of  the  abforbent  veffels,  fo  that 
it  never  accumulates  to  inch  a degree  as  to 
diftend  thefe  membranes  ; it  always  forms  in 
them  only  a light  mucous  covering  which  fe- 
parates  from  it  and  lubricates  their  furfaces, 
whilft  the  animal  is  in  health  and  vigour. 

20.  We  may  diltinguifh  the  vifcous,  mucila- 
ginous, gluey  ftate  of  this  liquid,  by  introducing 
the  finger  into  thefe  internal  eavities  and  upon 
the  membranous  fiirfaces,  either  of  living  or  of 
dead  animals.  We  perceive,  by  the  mere  fenfeof 
touch,  that  this  humour  is  really  an  albuminous 
and  gelatinous  folution  analogous  to  ferum.  It 
is  only  by  thefe  fimple  experiments  that  we  can 
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eftimate  its  nature  ; for  it  is  not  fufficiently 
abundant  in  the  natural  and  healthy  ftate  to 
be  capable  of  being  collected  and  examined  oy 
chemical  procelfes.  Sometimes  however  it  hap- 
pens, that  this  lubricating  ferum  accumulates 
in  the  vifceral  cavities  ; this  takes  place  when- 
ever the  function  of  the  fyftem  of  abforbent 
veffels  is  languid,  or  when  its  energy  is  not 
fufficient  for  taking  up  again  by  fuCtion  the 
quantity  of  liquid  which  ilfues  from  the  arterial 
extremities.  Dropfy  then  exifts,  and  the  liquid 
which  conftitutes  it,  when  extracted  by  the 
punéture,  becomes  fufficiently  abundant  to  be 
fubjected  to  analyfis  ; fo  that  we  are  then  able 
to  alcertain  the  nature  of  the  internal  humour. 

21.  Rouelle  the  younger  was  the  firlt  who 
examined  what  is  called  the  hydropic  water. 
That  of  the  afcites,  which  he  employed,  af- 
forded him  all  the  characters  of  the  ferum  of 
the  blood.  I have  made  the  analyfis  of  this 
liquid,  extracted  in  different  fpecies  of  dropfies, 
of  the  breaft-,  of  the  pericardium,  of  the  ova- 
rium, in  the  afcites,  and  I have  conftantly 
found  in  it  the  fame  charafters.  This  liquid 
is  generally  vifcous,  gluey,  yellowith,  of  a 
fweetilh  and  fomewhat  faline  tafte,  chaiged 
with  flakes  more  or  lefs  abundant  and  volumi- 
nous, of  a yellow ilh-grey  colour.  It  is  coa- 
gulated by  fire,  by  the  acids,  by  alcohol  ; it  is 
precipitated  by  the  calcareous  and  metallic 
faffs  ; it  turns  the  fyrup  of  violets  green  : the 

flakes  which  fwim  in  it  are  coagulated  albumen  ; 

though 
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though  generally  frefli  and  unaltered  in  the 
hydropic  cavities,  it  quickly  putrefies  by  the 
contact  of  the  air.  When  it  is  heated,  it  af- 
fords coagulated,  porous,  light  mafles,  of  a fui» 
phur-yellow  colour,  and  tremulous  confidence  ; 
there  remains  a (lightly  yellowifh  liquid  which 
does  not  coagulate.  When  diluted  with 
water  and  heated,  it  forms  a milky  not  coagu- 
lable liquid;  it  affords  at  its  furface,  by  the 
progrefs  of  the  aélion  of  the  fire,  a th  ick  yel- 
low pellicle  like  milk.  Boiling  water  attacks 
and  diffolves  the  matter  that  has  been  coagu- 
lated by  the  fire,  fo  that  it  then  prefen ts  the 
appearance  of  a gelatinous  fubftance.  How- 
ever, we  can  obtain  no  real  jelly  from  this 
liquor,  though  ftrongly  evaporated  and  after- 
wards cooled  ; pellicles  are  feparated  from  its 
furface  from  the  beginning  to  the  end  and 
during  the  whole  courle  of  this  evaporation. 
The  albuminous  matter  therefore  does  not  exift 
in  it  in  the  real  (late  of  gelatin. 

22.  Sulphur  and  phofphates  are  alfo  ex- 
hibited by  different  proceffes  in  the  hydropic 
liquor.  The  firft  is  perceptible  by  the  fetid 
fmell  which  this  liquor  exhales  when  coagu- 
lated, by  the  colour  which  its  vapour  imparts 
to  (ilver,  by  the  fulphuric  acid  which  is  formed 
in  it  by  the  oxigenated  muriatic  acid,  and 
which  is  difcovered  by  the  aid  of  the  muriate 
of  barites.  As  to  the  phofphates,  lime-water, 
the  folutions  of  barites  and  ftrontian,  poured 
into  the  hydropic  water,  produce  in  it  precipi- 
tates, 
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tales,  which  are  eallly  difeovered  to  be  phof- 
p hates,  on  account  of  their  insolubility  and  the 
manner  in  which  they  comport  themfelves 
under  the  aélion  of  fire.  The  nitric  folution 
of  mercury  forms  in  it  alfo  a flefh-coloured 
precipitate.  The  coat  of  the  hydropic  water, 
evaporated  to  dry  nefs  and  burned  in  a crucible, 
affords  fome  traces  of  calcareous  phofphates, 
but  lefs  abundant  than  almoft  all  the  coats  of 
other  animal  matters.  It  is  ufelefs  to  add,  that 
the  coagulum  afforded  by  this  water  when 
heated,  affords  in  diftillation  the  fame  pro- 
ducts as  thofe  of  which  I have  fpoken  in  the 
hiftory  of  the  ferum. 

23.  We  mu  ft  not  confound  with  the  water  of 
the  internal  furfaces  of  the  membranes  the  ropy 
and  mucous  liquid  which  lines  the  fides  of  the 
hollow  vifeera,  of  the  canals  communicating 
with  the  external  part  of  the  body,  opening 
into  the  air,  and  immerfing  themfelves  into  the 
interior  part  of  the  animal  cavities,  inch  as  the 
oefophagus,  the  trachea,  the  inteftines,  the 
urethra,  the  vagina,  &c.  The  mucus  deflined 
to  lubricate  thefe  parts  and  to  prevent  their 
dry  nefs  and  rigidity,  is  of  a different  nature 
from  the  matter  of  the  tranfpiration,  though, 
like  it,  it  iff  nés  from  the  furface  of  the  delicate 
and  thin  portion  of  the  epidermis  which  in- 
veils  thofe  canals,  and  which  is  called  epithe- 
lium. Inftead  of  being  evaporable  like  the 
tranfpiration,  it  contains  a kind  of  gelatinous 
albumen,  little  fufeeptibie  of  deficcation,  rather 
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deliquefcent,  which  the  air  thickens  only  with 
difficulty,  and  which  preferves  the  pliability, 
foftnefs,  and  mobility  of  the  fides  of  the  canals 
where  it  is  depofited.  It  feems  to  be  of  a 
compofition  entirely  oppofite  to  that  of  the 
tranfpiratory  humour,  no  lefs  fulceptible  of  pre- 
fer v mg'  its  vifeofity,  its  loft  and  as  it  wvcre 
unbtuous  confidence,  than  the  other  is  of  be- 
coming volatilized  and  difiolved  in  the  air* 
Accordingly,  it  performs  an  entirely  a i fie  rent 
office,  fince  it  maintains  the  foftnels  and  heat 
of  tlie  furfaces,  w hi  1ft  the  other  tends  to  dry 
and  cool  them. 


Article  VI. 

Of  the  Synovia. 

1.  THE  Synovia  is  an  nndhions  humour, 
deftined  to  lubricate  the  articular  cavities,  and 
to  facilitate  the  motions  of  the  heads  of  the 
bones  upon  each  other.  Clopthon-Havers  was 
the  hr  ft  an  a to  mi  it  who  deferibed  particular 
glands  fituated  in  the  articulations  as  the 
fource  of  this  humour;  but  home  modern  phy- 
fiolog'ifts  now  doubt  whether  fuch  be  the  true 
origin  of  the  Synovia,  The  following  are  the 
arguments  which  Xavier  Bichat  principally  ad- 
duces, in  a very  good  diflertation  upon  the 
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membrane,  which  includes  this  liquor,  publifhed 
in  the  fécond  volume  of  the  Memoirs  of  the 
Medical  Society  of  Emulation  at  Paris.  All  the 
articulations  do  not  contain  the  pretended  fy- 
novial  glands  defcribed  by  Clopthou-IIavcis. 
The  mucous  capfules  of  the  tendons  which 
facilitate  the  hiding  of  thefe  parts  by  the  pre- 
fence of  the  fame  humour  which  their  cavity 
contains,  have  not  generally  glands  of  this 
nature.  Thofe  bodies,  which  were  taken  for 
glands  by  Clopthon-Havers,  are  only  cellular 
texture  fu ftaining  blood-vellels  collected  into 
reddifh  balls  ; they  are  unfolded  into  floating 
membranes  ; they  do  not  tumefy  nor  harden 
as  the  real  glands  do,  and  their  pretended  glan- 
dular nature  difappears  under  the  fcalpel  or  by 
other  anatomical  proceffes  : befides  thefe  gra- 
nulated lumps  or  cellular  balls  are  found  in 
other  places  befides  the  fynovial  membranes. 

2.  The  lame  anatomift  does  not  confine  him- 
felf  to  combating  the  opinion  of  Clopthon- 
Havers  concerning  the  fynovial  glands  and  the 
lource  of  the  Synovia  : he  has  colledled  a great 
number  of  fadls  and  arguments  in  order  to 
prove  that  this  humour  has  another  origin 
and  to  difcover  whence  it  proceeds.  For  this 
purpofe  he  defcribes  with  much  greater  accu- 
racy and  precifion  than  had  been  done  before 
him,  the  membrane  into  which  the  Synovia 
exhales,  where  it  remains  contained  for  fome 
time,  and.  is  abforbed  fo  as  to  be  perpetually 
renovated,'  According  to  his  refearches,  this 
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membrane,  which  he  calls  fyuo^oldly  and  which 
is  inclofed  in  all  the  articulations,  is  a bag,  01 
kind  of  fac  without  orifice,  folded  together,  of 
the  nature  of  the  ferons  membrane,  analogous 
to  the  pleura,  to  the  pericardium,  thin,  tranfpa- 
rent,  difrinct  from  the  articular  capfule,  and 
to  the  internal  face  of  which  it  adheres,  detach- 
ing itfelf  from  it  below  the  heads  of  the  bones, 
leaving  a portion  of  thofe  bare,  palling  over  the 
articular  cartilages  which  it  covers,  adhering 
ftrongly  to  them,  folding  back  upon  the  inter- 
articular  ligaments  and  cartilages  and  the  glan- 
duliform  balls  ; fo  that  the  heads  of  the  bones, 
the  articular  capfules,  and  the  interior  ligaments 
of  the  articulations  are  on  the  outfide  of  this 
fynovial  membrane.  We  may  extend  and  in- 
flate it  by  blowing  from  the  interior  of  the  ar- 
ticulations at  the  points  where  the  articular 
capfules  are  interrupted.  It  is  this  fynovial 
membrane,  contained,  as  we  fee,  in  the  Arti- 
culations, covering  all  the  interior  furfaces, 
filling  their  cavity,  having  a fmooth,  polifhed, 
and  thin  in  g furface,  upon  which  the  Aiding  of 
the  articulated  bones  takes  place.  Citizen 
Bichat  thinks  that  it  is  formed  by  an  inter- 
texture of  exhalant  and  abforbent  vefiels,  the 
firft  conveying  the  fynovia  by  exhalation,  the 
fécond  taking  it  up  proportionally. 

3.  Founded  upon  this  ftructure,  this  anato- 
mill  who  has  given  an  account  of  it,  after 
having  compared  this  membrane  with  thofe 
which  he  calls  ferons;  that  is  to  fay,  thofe 
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which  occupy  and  inveft  the  large  cavities, 
cover  the  vifceraf  and  are  facs  without  ori- 
fice, inch  as  the  pleura,  the  pericardium,  the 
peritoneum,  the  tunica  vaginalis  or  of  the  tefti- 
cles,  concludes  from  this  anal  y (is  that  there 
conftantly  i flues  from  the  interior  furface  of 
tills  internal  capfule  of  the  articulations  a gluey 
âfid  vifeous  liquid,  as  well  as  from  thole  of 
other  ferons  membranes,  and  that  this  humour 
is  what  is  here  termed  the  Synovia.  In  order  to 
confirm  the  identity  of  Its  nature  with  that  of 
the  lubricating*  humour  of  all  the  other  cavi- 
ties of  the  ferons  membranes,  he  follows  its 
analogies  under  four  general  relations:  1.  its 
nature  is  fimilar  ; it  is,  like  it,  albuminous, 
Once,  like  the  latter,  the  Synovia,  being  of  a 
vifeous  confidence,  is  coagulable  by  fire,  by 
the  acids,  and  by  alcohol  ; which  Clopthon- 
Havers  had  already  remarked  ; 2,  it  performs 
the  lame  functions  as  the  humour  of  the  inter- 


nal cavities,  fin  ce,  like  this,  it  ferves  to  render 
its  fur  faces  fmooth,  and  to  favour  the  motion  of 
thefe  internal  furfaces  ; 3,  the. Synovia  ptefents 
an  equally  linking  analogy  with  this  humour 
in  the  difeafes  to  which  it  is  fubject;  in  fact, 
W obferve  its  thickening  give  rife  to  adhefions 
between  the  furfaces  of  the  fynovial  capfules, 
as  between  the  pleura,  the  peritonaeum,  and  the 
vifeera  which  are  contained  in  them;  we  alfo 
find  hydropic  accumulations  of  the  Synovia, 
as  we  do  of  the  humour  of  the  other  mem-» 
anes  ; 4,  finally,  the  fynovial  humour  is 

ab&rbed. 


abforbed  by  lymphatic  veffels,  and  renovated 
by  the  continually  renewed  exfudatioii  io  the 
interior  of  the  fynovial  membranes  or  caplulés, 
like  the  humour  of  the  other  internal  cavities. 

4.  However,  Citizen  Bichat  finds  a differ» 
ence  between  the  apparatus  of  the  fynovial 
capfules,  as  well  as  the  formation  of  the  Syno- 
via, and  the  'ftruâure  of  the  velfels  of  the  ordi- 
nary ferons  membranes.  He  obfervcs  that  the 
abforbent  fyftem  of  the  fynovial  membranes 
muft  differ  from  that  of  the  other  abforbents 


fituated  in  the  other  parts  of  tlie  body,  fmce 
in  the  leucophlegmatia  the  fab-cutaneous  ab- 
forbents  are  every  where  obftruCted,  whereas 
this  obftrudiion  does  not  take  place  in  the  arti- 
culations, This  obiervation,  however,  is  not 
fufficient  for  eftablifhing  a difference  between 
the  two  fyftems,  and  may  be  explained  by  the 
diyerfity  of  the  layers  of  the  abforbents  ; for 
it  is  known  that  the  fuperf  cial  or  fub-cutaneous 
abforbents  form  a fvftem,  if  not  totally  in  de- 
pendant  of  the  deep-feated  lyiqphatics,  at  lealt 
fuff  ciently  fepa  rated  from  thefe  not  to  partici- 
pate always  in  the  fame  affections  with  them. 


I am  much  more  ftruck  with  a difference  of 
infinitely  more  importance  between  the  Syno- 
via and  the  humour  of  the  internal  cavities  ; 
namely,  that  of  the  quantity  and  of  the  physi- 
cal properties  which  very  eminently  diffmguhli 
thefe  two  liquids  from  each  other.  The  latter 
is  never  fufficiently  abundant  to  run  out  at  th 
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as  we  find  the  Synovia  : accordingly,  when  this 
thickens,  it  gives  rife  to  anchylofes  or  folid 
adhefions  of  the  joints,  whereas  the  humour  of 
the  membranous  cavities  forms  only  mucous, 
tenacious  and  flaxey  ligaments. 

5.  I have  already  obferved  that  the  Synovia 
is  an  unétuous  liquid  : its  vilcofity  is  fuch,  that 
it  was  formerly  compared  to  an  oil,  and  almoft 
to  thofe  greafy  matters  which  are  employed  for 
facilitating  the  motions  of  wheel-work.  This 
finale  chara6ter,  which  all  anatomifts  have  af- 
cribed  to  the  Synovia,  would  be  lufficient  to 
diflinguifh.  it  from  the  humour  of  the  intei  ior 
cavities,  though  the  expreffion  which  has  been 
employed  tor  rendering  it  is  altogether  impropei. 
It  is  in  fufficient  quantity  to  be  colleaed  with 
eafe  at  the  orifice  of  the  fynovial  capfules  whicn 
contain  it  in  the  articulations  of  large  animals  5 
it  is  either  tranfparent  or  fiightly  opaque,  a little 
greemfh,  ot  a confidence  analogous  to  that  of 
white  of  egg,  ofafweetifii  and  fomewhat  faline 
tafte,  of  a faint  animal  fmell,  analogous  to  that  of 
frog’s  fpawn.  Its  fpecific  gravity  is  fuperior 
to  that  of  diltilled  water.  Phyfioiogifts  have  hi- 
therto given  only  a very  imperfect  and  very  gene- 
ral notion  of  this  liquor.  None  of  them  have  made 
a real  chymical  analyfis  of  it.  Citizen  Maigue- 
ron,  apothecary  to  the  Maifon  des  Invalides  in 
Paris,  read  to  the  Academy  of  Sciences,  in 
June,  1792,  a chemical  examination  of  the  Sy- 
novia, and  this  is  the  only  inquiry  made  with 
any  attention  that  I know*  In  exhibiting 
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the  refults  of  his  experiments,  I fiiall  fubjoin 
fome  refleXions  concerning  the  neceffity  of  re- 
peating them  and  reviewing  fome  faXs  which 
deferve  all  the  attention  of  the  philofopher. 

6.  Citizen  Margueron  eafify  procured  the  Sy- 
novia of  the  bullock  from  a butchers  fhop 
where  feveral  were  killed  every  day.  This  liquor 
affumes  a gelatinous  confiftence  fome  time  after 
having  been  extraXed  from  the  joints,  both  in 
the  cold  and  in  a mild  heat,  as  well  in  clofe  as 
in  open  veflels  : it  does  not  long  retain  this  con- 
fiftence it  even  loon  lofes  its  fir  ft  natural  vif» 
cofity,  and  depofits  a ftringy  matter  ; it  prefents 
fome  differences  in  its  analyfis,  according 
thefe  different  fiâtes;  when  it  is  filtrated  as  fhon 
as  it  has  been  extraXed  from  the  joints,  it 
neverthelefs  preferves  all  its  properties.  A thin 
layer  of  fynovia  expofed  to  a dry  air  in  a flat 
veffel,  dues  into  a feaiy  net-work,  m which  two 
falioe  matters  are  obferved  ; the  one  in  cubes/ 
which  is  muriate  of  foda  ; the  other  efiloref- 
cence  and  eafily  difiinguifhable  as  carbonate  of 
foda  , the  fielh  fynovia  alfo  turns  the  fyrup  of 
violets  green.  In  a moift  air  this  liquor  becomes 
altered  and  putrefied  ; whilft  it  lofes  its  vifcofity, 
it  becomes  turbid,  exhales  a fmell  of  putrid  fifli, 
aflumesared  or  brown  colour,  becomes  covered 
with  a pellicle,  and  leaves  a foft  and  fetid  re- 
fiduum,  from  which  lime  and  the  alkalis  difen- 
gage  a large  quantity  of  ammonia.  Difiillcd 
in  the  retort,  the  Synovia  afforded  Citizen  Mar- 
gueion  a very  alterable  water  changed  with 
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ammonia  ; at  laft,  an  empyreumatic  oil,  car- 
bonate of  ammonia,  and  a coal  which  con- 
tained muriate  of  foda,  and  phofphate  of  lime, 
7»  The  Synovia  eafily  mixes  with  cold  water, 
in  which  it  firft  occupies  the  bottom,  but  dif- 
folves  in  it  by  agitation.  I he  author  obferves 
that  it  gives  to  water  a very  remarkable  vif- 
cous  fluidity,  as  it  is  very  fenfible  even  when 
we  take  fix  parts  of  water  to  one  of  this 
humour.  The  mixture  froths  much  by  agita» 
tion  : frequently  in  ebullition,  it  prefer ves  its 
vifcidity,  becomes  opaque,  milky,  and  exhibits 
forne  pellicles  at  the  ficles  of  the  veiiel.  The 
author  was  fo  {truck  with  the  confiftence  corn- 
municated  to  water  by  the  fynovia,  that  he 
alter  ted  no  animal  liquor  .prefented  any  thing 
fimilar  ; he  thought  he  had  found  its  caufe  by 
the  action  of  the  acetous  acid.  The  addition 
of  this  acid  to  the  mixture  of  fynovia  and  water 
caufed  it  to  lofe  its  vifcofity,  rendered  it  clear 
and  tranfparent,  made  it  oepofit  a mais  of  white 
fibres  eafy  to  be  leparatecl  from  the  liquor,  by 
tubes  of  glafs,  winch  carried  them  away  in  a 
{ingle  piece.  The  liquor  thus  clarified  being- 
put  to  evaporate,  afforded  him  albuminous  pel- 
licles and  afterwards  cryftals  of  muriate  of 
foda,  and  of  acetite  of  foda  in  ftriated  prifrns. 
If  was  undoubtedly  from  this  experiment 
that  Citizen  Margueron  fuppofed  albumen  to 
exift  in  the  fynovia  in  two  fiâtes,  -more  denfe 
than  in  the  other  animal  liquids,  and  confe- 
quently  capable  of  imparting  a greater  vifcidity 

1 to 


synovia,  305 

. f v_  ' \ 

to  water.  I fhall  foon  fhow  that  there  is  reafon 
to  believe  that  this  property  may  depend  upon 
another  caufe  which  could  not  even  have  been 
fufpedled  in  1792,  or  at  leaf!;  that  it  deferveâ  to 
be  ftudied  under  new  relations,  and  with  a new 
intereft,  as  it  may  greatly  elucidate  both  the 
funétions  of  the  fynovia  and  the  nature  of  its 
morbid  attentions. 

8 Citizen  Margueron  treated  the  fynovia  with 
different  acids.  The  concentrated  fulphiiric 
_acid,  he  fays,  produced  a flaky  precipitate, 
eafily  foluble  in  the  liquor,  and  which  did  not 
deftroy  its  vifcidity  : the  fame  circumftanee  is 
obferved,  with  the  fulphureous,  nitric,  muriatic 
and  acetic  acids.  Diluted  with  from  12  to  15 
times  their  weight  of  wrater,  thefe  acids  impair 
the  tranfparency  of  the  fynovia  without  deftroy- 
tng  its  vifcous  confiftence  ; neverthelefs,  when 
weakened  to  fuch  a degree  as  to  leave  their 
acidity  fcarcely  perfceptible,  they  caufe  the 
vifcofity  of  this  liquor  to  difappear,  render 
it  clear  and  tranfparent,  and  feparate  from  it  a 
ropy  matter  which  may  eafily  be  obtained  infix- 
fated.  The  acetous  acid  especially  prefented 
tlxis  character,  and  he  employed  it  for  deter- 
mining  in  this  manner  the  proportion  of  the 
conftituent  principles  of  the  fynovia.  288  parts 
of  this  liquor  extracted  from  the  bullock  gave, 
him  atfo  34  parts  of  ftringy  fubftance,  after- 
wards 13  parts  of  albumen  in  pellicles  obtained 
by  evaporation,  then  5 parts  of  muriate  of  foda 
Vol.  IX.  X and 
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and  3 of  acetite  offoda  ; whence  he  concluded 
that  it  conained  233  parts  of  water® 

ft.  But  what  m oft  deferves  to  engage  our  at- 
tention in  this  chemical  inquiry  is  undoubtedly 
the  nature  of  the  ftringy  matter  feparated  from 
fynovia  by  the  addition  of  the  weak  acids,  upon 
which  Citizen  Margueron  has  made  fome  parti- 
cular experiments*  He  has  juftly  confidered  it 
as  a particular  circumftance  which  does  not  pre- 
fent  itfelf  in  any  other  animal  liquor,  and  which 
confequently  deferved  to  be  ftudied  with  fome 
attention.  Prefuming,  from  the  properties 
which  this  fubftance  prefented  to  him,  that  it 
could  not  be  real  albumen,  though  he  after-** 
wards  defignated  in  it  the  refult  of  his  analyfiS 
as  albumen  in  a particular  Jiate , he  wiftied  to 
afcertain  whether  it  might  not  be  compared  with 
the  glutinous  matter  of  wheat.  He  examined  it 
under  this  new  point  of  view,  and  he  affures  * 
us  that  he  did  not  remark  any  fenfible  difference 
of  colour,  tafte,  or  odour  between  thefe  two 
fluids  ; their  elafticitv  and  their  adhefion  to 
the  fingers  were  the  fame  ; boiling  water  gave 

O y O O 

the  fame  confidence  to  both;  the  concentrated 
acids  and  alkalis  diffolved  both  equally.  How- 
ever he  has  obferved  differences  between  them  ; 
the  ropy  matter  of  the  fynovia  diffolves  by 
.agitation  in  cold  water  ; this  folution  froths  by 
agitation  ; the  acids  and  .alcohol  precipitate  it  in 
flakes;  caloric  produces  in  it  a very  white  and 
very  rarefied  fcum.  Thefe  differences  appeared 
to  him  fufificiently  confiderable  to  induce  him  to 
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Conclude  from  liis  examination  that  the  ftringy 
matter  of  the  fynovia  was  albumen  in  a particular 
ftate.  We  here  find  a too  tnanifeft  contradic- 
tion between  the  different  affertions  of  the 
author  : as  he  had  laid  fome  lines  higher  up 
that  if  it  had  been  albumen,  the  fame  means 
employed  in  order  to  obtain  it  from  any  other 
animal  matter  would  have  prefented  it  in  a very 
different  ftate;  not  to  perceive  the  uncertainty 
and  embarraffment  in  which  he  found  himfelf 
involved  by  the  properties  of  this  fmgular  fub- 
ftance.  Hence,  I fufpect  that  this  matter  may 

as 

really  be  very  different  from  albumen,  and  that 
it  deferves  to  be  examined  anew  with  the  greateft 
attention. 

10.  The  fynovia  affords  very  perceptible 
precipitates  with  lime  water,  as  well  as  with 
the  alkaline  folutions  of  barites,  of  pot- all],  of 
ftrontian,  and  even  with  ammonia.  The  oxalic 
acid  likewife  produces  in  it  a very  fenfible  pre- 
cipitation: all  thefe  effects  manifeftly  proceed 
from  the  phofph  ite  of  lime  which  it  contains. 
Citizen  Margueron  found  veiy  fenfible  traces  of 
fait  in  its  coal  ; but  lie  has  neither  determined 
its  proportions  nor  difcovered  the  mode  of  its 
folution  in  this  liquor,  in  which  however  there 
is  reafon  to  believe  that  it  is  capable  of  perform- 
ing an  important  function.  The  carbonates  of 
pot-alb  and  of  foda  unite  very  well  with  the  fy- 
novia, without  producing  any  change  in  its 
vifcidity  ; the  cauftic  alkalis  in  fufficient 
quantity  render  it  more  fluid,  and  even  diflolve 
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the  fytiovia  that  has  been  dried  by  the  contact 
of  the  air.  This  laft  mentioned  charaSer  of 
the  fol ability  ot  the  fynovia,  when  thickened 
by  fpontaneous  evaporation  in  alkaline  liquois, 
fee  ms  to  announce  in  an  incontrovertible  man- 
ner  the  albuminous  nature  of  this  humour . 
however,  we  might  draw  this  immediate 
con  cl  Li  fi  on  ; for,  befides  the  uncertainty  m 
which  the  author  of  this  anal  y üs  has  been 
involved  by  bis  experiments  upon  the  fibrous 
part  of  the  fynovia  precipitated  by  the  weak 
acids,  it  is  very  evident  that  matters  extraneous 
to  albumen  are  foiuble  in  the  cauftic  alkalis® 

' Befides,  the  very  facility  or  the  complete  bate 
of  this  folution  that  has  been  well  remarked 
by  Citizen  Margueron,  does  not  belong,  at 
leaft  in  this  degree  of  energy,  to  albumen,  and 
feeni  to  indicate  another  matter,  efpecially  an 
acid  ; and  we  (hall  fee  in  one  of  the  fubfequent 
articles  that  there  are  fome  reafons  to  luipeéfc 
the  prefence  of  the  uric  acid  in  tins  particular 


liquor. 

I } _ Alcohol  precipitates  the  fynovia  without 
c aufmg  its  vifcidity  to  difappear.  It  feparates 
from  it  white  flakes,  infolubte  in  the  liquid,  the 
nature  of  which  Citizen  Margueron  has  nofc 
indicated.  The  albuminous  part  of  the  fy- 
novia is  certainly  ieparated  by  this  re-agent, 
but  mud  be  allowed  to  believe  that  fame  other 
tub  ft  an  ce  is  at  the  lame  time  precipitated,  ac~ 
cording  to  what  the  author  of  this  inquiry  has 

remarked*  On  adding  acetous  acid  to  the 
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mixture  of  fynovia  and  alcohol  the  vifcidity 
of  this  mixture  difappears  ; there  is  fepaiated, 
he  fays,  a matter  fimiiar  to  that  which  he 
obtained  from  this  liquor  treated  by  the  weak 
acids,  and  refpeaing  the  albuminous  nature 
of  which  there  is  room  for  fame  bojefition, 
according  to  what  1 have  already  advanced. 
If  this  liquor  contained  uric  acid  or  any  of  ics 
faline  combinations,  the  one  or  the  other  would 
certainly  be  feparated  with  a portion  of  albu- 
men ; the  firft  as  being  little  foluble  in  water 
or  not  at  all  foluble  in  alcohol,  the  fécond  as 
being  coagulable  by  this  re-agent.  It  is  theie- 
fore  well  proved  by  this  confide  rati  on,  as  well 
as  by  all  thofe  which  I have  detailed  in  the 
preceding  numbers,  that  the  analyfis  of  the 
fynovia  ftill  demands  farther  refearches,  and 
promifes  ufeful  difcoveries  to  fuch  chemifts  as 
may  think  fit  to  occupy  themfelves  with  it. 

\%  Citizen  Margueron  had  concluded  from 
his  analyfis  that  288  parts  of  fynovia  which  he 
had  examined  as  far  as  to  the  proportion  of  its 
conflituent  materials,  contained  34  parts  of 
albumen  in  a particular  ft  ate,  13  parts  of 
ordinary  albumen,  5 parts  of  muriate  of  foda, 
2 parts  of  carbonate  of  loda,  from  1 to  2 pails 
of  phofphate  of  lime,  and  232  parts,  or  more 
than  three-fourths  of  its  weight  of  water.  I 
have  explained  the  reafons  which  induce  me 
to  think  that  this  liquid  contains,  inftead  of  the 
firft  of  thefe  materials,  feme  particular  animal 
fiibftance,  of  a nature  not  yet  fufpeétçd,  which 
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in u ft  have  a more  01  leis  con  fid er able  relation 
with  the  difeafes  which  affect  this  liquor, 


efpe- 


daily  the  Anchylofis,  the  articular  concretions, 
arthritic  tophous  humours,  &c.  Should  this 
latter  fuppofition  be  confirmed  by  new  ex- 
periments, it  will  explain  the  differences  which 
are  already  known  between  the  humour  of  the 
internal  membranes  or  of  the  interior  membran- 
ous cavities,  and  that  of  the  fy  no  vial  capfules; 
it  will  prove  that  notwithftanding  the  analogy 
of  ftructure  which  exifts,  and  which  I readily 
admit,  with  Citizen  Xavier  Bichat,  between  the 
fynovial  membranes  and  the  other  ferous 
membranes,  nature  has  intended,  with  the  lame 
organic  apparatus,  to  give  rife  to  different  pro- 
ducts, and  that  we  are  not  to  infer,  notwith- 
ftanding  the  anatomical  refemblances,  that  the 
liquids  feparated  by  analogous  fyftems  of  organs! 
muftalfo  refemble  each  other,  till  after  fo  accurate 
and  fo  careful  a chemical  analyfis  has  been 
made,  as  to  leave  no  room  for  doubt  or  un- 


certainty, 
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Article  VIT 

». 

Of  the  cellular , membranous , tendinous , apo~ 
neurotic , ligamentous , glandular  Textures * 
of  the  Gelatin  or  the  Glue  which  thefe 
Textures  yield. 

S** 

1.  I COMPREHEND  under  a Angle  article 
fix  organic  animal  matters  different  from  each 
other  in  their  texture,  their  form,  their  appear- 
ances and  their  ftrudture,  becaufe  they  are  of  the 
fame  chemical  composition,  and  afford  the  fame 
products  in  their  anal  y fis.  All  thefe  different 
textures  are  generally  diffufed  in  the  bodies  of 
man  and  of  the  other  animals.  There  is  not 
one  of  their  different  regions  which  does  not  pre- 
fen t a greater  or  lefs  quantity  of  them  to  thefcal- 
pel  of  the  anatomift;  fo  that  they  maybe  ranked 
in  the  clafs  of  parts  that  contribute  the  moft 
univerfally  to  the  organization.  Each  of  them 
has  both  particular  anatomical  characters  and 
particular  ufes  that  diftinguifh  it.  The  know- 
ledge that  has  hitherto  been  acquired  con- 
cerning their  intimate  nature  and  compofition  is 
un  doubt!  y not  fo  much  advanced  as  that  of 
their  anatomical  ftruCture;  it  is  however  fuff 
ficient  to  approximate  them  to  one  another 
and  to  oppofe  them  collectively  in  their  chemical 
properties  compared  together  to  the  other 

animal 
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animal  matters.  Let  us  call  a hafty  glance 
upon  their  ftrudure  and  charaderiftic  differ- 
ences, and  afterwards  fee  what  they  prefent  in 
common  with  each  other,  in  the  phenomena 
which  belong  to  their  decompofition  and  to  the 
intimate  nature  of  their  conftituent  principles. 

2.  The  cellular  texture,  which  is  alio  called 
mucous , cribrous  texture , coniifts  of  lamellæ, 
of  thin,  tranfparent,  mucous  or  gelatiniform 
plates,  of  a delicacy  which  exceeds  that  of  the 
ffmeft  gauze,  and  which  may  be  compared  with 
the  light  texture  which  dilated  into  a fpherical 
form  by  a current  of  air  blown  into  a dilution 
,of  foap.  Thefe  laminae'  are  found  between  the 
interfticies  of  all  the  fibres  ; they  are  perceived 
when  we  feparate  them;  they  conned  them 
together,  and  at  the  fame  time  feparate  them 
from  each  other;  they  cannot  be  well  feerr 
except  at  the  moment  of  this  reparation;  finally, 
they  referable  a gluey  form  extended  upon  the 
parts  where  they  are  obfervecL  This  texture, 
called  the  cellular,  tela  cellulofa , becaufe  it  was 
believed  to  conflit  of  cells  opening  into  each 
other,  forming  a continued  ferres  throughout 
the  whole  body,  is  in  fad  found  in  all  its  parts. 
It  is  fit iia ted  under  the  ikin  in  layers,  more  or 
Jefs  dilated  by  the  fat,  on  the  outiide  of  the 
mufcles  and  between  their  fibres,  in  the  inter- 
vals which  feparate  them  from  the  contiguous 
mufcles,  along  the  blood- veflels,  around  and  even 
within  all  the  yifcera.  They  are  not  final!  balls-, or 

veficles  communicating  freely  with  each  other, 

formed 
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formed  of  foft  and  tranfparent  membranes,  as 
Borden  thought,  but  reticulations  of  knotted 
and  lymphatic  vefTels,  fupported  upon  mem- 
branous laminæ,  and  containing  a liquid  mov- 
ing in  thefe  dudis. 

3.  I here  denominate  membranous  texture  in 
general  thofe  wbite-'thin,  tanfparent  or  opaque 
parts,  extended  into  layers  or  kinds  of  tables,  fre- 
quently folded  together,  rolled  into  cylindrical 
forms,  applied  in  large  laminæ,  inclofmg  or 
covering  the  vifeera,  forming  fometiriies  wholly 
or  in  part  entire  organs,  exifting  throughout 
the  whole  body,  and  deftined  either  to  contain 
or  to  feparate  and  infulate  the  different  parts 
of  the  body,  having  only  a white  or  dull  grey 
afpeét,  without  brilliancy,  without  filvery 
furface,  and  never  forming;  folid  cords.  Such 
are  efpecialiy  the  dura  mater,  the  pia  mater 
and  the  arachnoid  tunic  in  the  cranium,  the 
pleura  and  pericardium  in  the  thorax,  the  peri- 
tonæum  in  the  abdomen,  the  Tides  of  the  vefTels, 
efpecialiy  of  the  absorbents  ; the  periofleum 
about  the  bones,  themedullary  rnembranein  their 
interior,  the  articular  and  mucous  capfules,  the 
vaginal  and  albuminous  tunics  and  a multitude 
of  other  analogous  parts.  We  might  even 
clafs  under  the  fame  head  the  epidermis  and 
the  fkin,  if  thefe  organs  did  not  prefent  certain 
properties  which  render  it  neceffary  for  us  to 
confider  them  in  particular. 

Citizen  Xavier  Bichat  has  publifhed,  in  the 
fécond  volume  of  the  Medical  Society  of 
1 Emulation, 


514 


CELLULAR  TEXTURE,  &C. 

Emulation,  of  Paris,  a very  good  differtation 
upon  the  membranes  and  their  general  relations 
of  organization.  After  having  remarked  that 
the  anatomifts  have  not  fufficiently  generalized 
the  ftruéhire  of  thefe  important  parts,  nor  dif- 
tinffuiflied  their  varied  texture,  he  divides  all 

O „ - 

the  membranes  of  the  human  body  into  three 
clalfes  : the  mucous , the  ferons,  and  the  fibrous 
membranes. 

The  firft  line  the  interior  of  the  hollow  organs 
which  open  upon  the  external  furface  of  the 
body  * folded  or  doubled  into  their  internal 
furface,  they  are  lubricated  with  a mucous 
juice  ; they  are  continuous  with  the  ikin:  co- 
vered with  an  epidermis  which  detaches  itfelf 
in  fhreds  in  fome  difeafes,  their  principal  texture 
is  formed  of  a fpongy  tunic  which  refolves 
itfelf  into  cellular  texture  by  diifeblion,  macé- 
ration, See.;  they  are  endowed  with  fenfibility, 
and  maintain  the  relations  of  the  interior  part 
of  the  body  with  extraneous  fubftances,  as  the 
fkin  does  of  the  exterior  ; they  evacuate  by 
their  furface  a mucous  liquid,  constitute  a 
«rand  emunCtory,  have  difeafes  peculiar  to 
themfelves,  fuch  as  catarrh  and  polypus,  exhale 
the  animal  mucus  by  trillion,  irritation,  and 
envelop  the  bodies  which  remain  in  them  : fuch 
are  the  interior  of  the  intefiines,  of  the  va- 
gina, &c. 

The  ferons  membranes  occupy  the  large  ca- 
vities, inveft  them,  cover  the  vifeera  placed  on 
the  outfide  of  them  or  in  their  folds,  are  facs 

without 
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w ithout  orifices,  fmooth  at  their  internal  fur- 
face  and  unequal  at  their  external;  they  are 
lubricated  in  their  cavity  by  a ferum  that  is 
difchaiged  by  exhalation,  and  fucked  up  again 
by  the  ablorbents  ; whereas  the  thick  mucous  of 
the  firft  is  always  like  an  excretion,  after  it  has 
been  fe  pa  rated  by  cryptous  or  mucous  glands, 
ihey  have  their  particular  difeafes,  efpecially 
dropfy,  adhefions,  peculiar  inflammations.  They 
aie  iainmæ  or  large  facs  which  infulate  the 
mfcera,  which  may  be  confidered  as  grand 
leiervoirs  in  which  the  lymph  is  elaborated, 
which  ravour  the  motion  of  the  vifcera.  In 
this  Oj  dei  are  to  be  ranked  the  pleura,  the  peri- 
cardium, the  peritonaeum,  &c. 

The  fibrous  membranes,  which  are  lefs  nu- 
merous than  the  two  preceding,  are  hard,  of  a 
fibrous  and  white  texture,  perforated  in  order 
to  fuffei  tne  vellelsto  pafs  through,  Sc c.  without 
folds,  thicker  than  the  ferous,  and  lefs  thick 
than  the  mucous  membranes,  without  any  liquid 
that  moi  fens  them,  adhering  in  all  their  points, 
endowed  with  a particular  fenfibility  and  ten- 
fon,  elaftic,  frequently  entering  into  the  organs 
in  which  they  form  a fibrous  fkeleton,  and  the 
texture  of  which  they  fupport.  It  is  in  this 
manner  that  the  periofteum  invefts  the  bones, 
the  tunica  albaginea,  the  teftieles,  &c. 

4.  The  tendinous  texture  is  eafy  to  be  dif- 
tinguilhed  , brilliant  and  filvery,  fmooth  ancl 
polifhed,  confftent  and  tenacious,  ftrongly  re^ 
lifting  p reliure  and  extenfion,  fupporting  a very 
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heavy  weight  before  it  breaks,  formed  into 
a denfe  and  foikl  cord,  rounded  or  little  an- 
gular, difficult  to  be  cut,  terminating  the 
flelhy  fibres,  and  ferving  to  fix  their  attach- 
ments to  the  bones,  &c.  The  tendon  is  the 
cord,  immoveable  of  itfelf,  which,  when  di awn 
by  the  contracted  mufcles,  caufes  the  bones 
to  move  one  upon  the  other.  It  is  in  fome  refpect 
merely  a paffive  agent.  It  is  very  difficult  to 
cut  it  acrofs  or  perpendicularly  with  the  direc- 
tion of  its  fibres  ; it  is  eafily  feparated  into 
fafeiain  the  direction  of  their  length.  It  almoft 
always  fuppofes  the  exiftence  or  the  mufcles, 

of  which  it  is  a kind  of  appendage. 

5.  The  aponeuretic  texture  is  a variety  or 
form  in  the  tendon  : inftead  of  being  a hard 
and  folid  cord,  the  aponeurofis  is  a kind  of 
membrane  which  covers  the  fletliy  fifaies;  which 
frequently  invelops  the  exterior  of  the  mufcles, 
to  the  fibres  of  which  it  ferves  as  a point  of 
attachment,  as  a covering  which  limits  their 
dilatation,  as  a link  which  retains  then  fafeia 
and  their  fibres  adherent  to  each  other.  It  is 
diftinguiihed  by  its  fibrous,  linootb,  polifhed, 
filvery,  brilliant  fuvface,  which  fometimes  imi- 
tates the  lu  fire  of  filver.  It  is  an  intertexture 
of  fiat,  hard,  clofe  fibres,  which  have  feveral 
different  directions,  befides  that  of  the  flefliy 
fibres  which  they  follow  in  one  of  their  di- 
rections. 

6.  The  ligament,  as  a particular  texture,  being 

fituated  almoft  always  between  the  bones  which 

it 
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It  ties  together  more  or  lefs  ftrongly,  from 
which  function  it  has  derived  its  name,  is  found 
In  the  vicinity  of  the  articulations,  and  exifts 
in  them  all  without  diftinétion,  confequently 
throughout  the  whole  continuity  of  the  body. 

It  is  a compound  of  grey,  folid  fibres,  very  con- 
filent,  very  tenacious,  very  refiling,  capable 
of  being  pretty  eonfderably  elongated  and 
drawn  without  breaking,  eafly  accommodating 
themfelves  to  all  the  motions  which,  the  ar- 
ticulations admit,  permitting  a certain  repa- 
ration between  the  bones  which  form  them, 
©ppofing  their  reciprocal  déplacement  or  luxa- 
tions; arifing  between  the  laminae  of  the  offeous 
texture  itfelf  by  f laments  which  are  implanted 
there,  connecting  in  the  fame  manner  feme  car- 
tilages to  the  bones,  or  to  each  other. 

7.  Finally,  I defgnate,  by  the  name  of 
glandular  texture,  the  fibrous  parenchyma  in- 
ter poled  between  the  bundles  of  lymphatic 
veffels,  the  Intertextiire  of  which  confi itutes  the 
ftrudlure  of  the  conglobate  glands.  This  has 
hitherto  been  faid  to  be  cellular  texture,  but 
we  need  only  difieel  thefe  glands  with  fomç 
attention,  and  cut  them  in  different  direc- 
tions, in  older  to  be  convinced  that  this  notion 
is  inaccurate.  It  mu  ft  be  remarked  that  I do 
not  confound  with  the  texture  of  the  conglo- 
bate or  lymphatic  glands,  which  are  found 
throughout  the  body,  the  parenchyma  of  fome 
large  conglomerate  glands  or  glandular  vifeera, 
fUch  as  the  liver,  the  fplçen,  the  kidneys,  8c c* 

£ Each 
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Each  of  thefe  vifcera  has  an  intimate  nature 
different  the  one  from  the  other,  as  they  are  of 
a firu&ure  peculiar  to  themfelves. 

8.  Thefe  ten  organic  tek  tares,  without  being 
perfeétly  of  the  fame  nature,  prefen t however, 
in  moft  of  the  trials  and  experiments  to  which 
they  are  fubjedted,  refaits  fufficiently  fimilar 
and  related  with  each  other,  to  authorize  us  to 
place  them  together,  and  to  fuppofe  in  them 
an  analogous  general  compofition.  All  of  them 
are  infoluble  in  cold  water  ; and  when  we  leave 
them  to  foak  or  macerate  in  it  for  fome  time, 
they  become  fwelled,  dilated,  undergo  a fe pa- 
rat  ion  between  their  fibres  and  theii  laminas, 
become  foft,  mucous,  eafy  to  be  toin,  inco- 
herent in  proportion  as  they  are  altered.  JVioit 
of  them,  fermenting  with  greater  or  lefs  rapi- 
dity, when  they  are  moiftened  or  immerfed  in 
water  at  a temperature  that  exceeds  12  degrees 
of  the  thermometer,  pafs  into  an  acid  Hate  more 
or  lefs  pungent  and  fenfible  to  the  fmell  ; fo 
that  we  are  tempted  to  confider  them  as  a kind 
of  vinegar.  Ail  of  them,  after  the  firft  period 
of  their  fpontaneous  decompofition,  putrefy  ra- 
pidly, and  produce  ammonia,  which  however  is 
difengaged  from  tliem  in  lefs  abundance,  and 
with  a lefs  fetid  odour  than  is  the  cafe  in  other 
animal  fubftances. 

9.  The  fame  membranous  and  white  animal 
matters,  when  expofed  to  a confiant  mild  fire, 
or  to  the  contact  of  air  at  a degree  of  tempe- 
rature exceeding  18  or  20  degrees  become  brittle 

and 
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and  tranfparent  by  drying:  they  are  then  unal- 
teiable.  W hen  they  have  thus  become  brittle,  and 
have  loft  all  their  tenacity,  however,  no  other 
intimate  change  has  taken  place  in  them,  except 
the  volatilization  of  the  water  which  their 
ftbies  contained,  either  ready  formed,  or  corn- 
pofed  at  the  very  moment  of  the  drying  action  of 
the  caloric.  A ftronger  heat  brifkly  applied  to 
thefe  dried  organs  caufes  them  to  fhrink,  to 
move,  to  contract  in  all  directions,  as  we  fee  in 
a viohn-ftring  thrown  upon  burning  coals; 
aftei  wards  they  melt,  fwell,  inflame  with  diffî» 
culV>  diffufe  an  odour  of  little  fetid  ity,  and 
leave  a pretty  light  coal  eafy  to  be  incinerated. 
When  we  heat  them  in  the  retort,  we  obtain 
horn  them  the  ordinary  products  of  anima* 
matters,  but  iefs  oil,  lei's  carbonate  of  ammo- 
nia, lefs  fetid  gas;  in  general,  they  appear  the 
taft  animal ized  of  the  animal  compounds. 

10.  The  mo  ft  marked  charader,  or  tire  moft 
charaderiftic  property  which  thefe  white  tex- 
tures prefen  t,  is  that  of  foflening  quickly  and 
dilfolving  entirely  in  boiling  water,  and  of 
forming,  when  this  folutson  is  fufiiciently 
charged,  a liquid,  vifcous  and  gluey  fluid  whilft 
it  rs  hot,  which  concretes  into  a tranfparent  and 
tremulous  jelly  by  cooling.  It  is  in  this  man- 
ner, and  with  three  or  four  of  thefe  textures 
at  a time,  that  the  Flemiflr  or  Englifli  flrorm- 
glues,  as  they  are  called,  are  prepared  in  vari- 
ous manufactories:  .the  Flemifli,  after  havin«- 
canted  thefe  bodies  to  difappear  entirely,  or  aF 

moft 
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in  oft  entirely,  by  keeping  them  for  a i officient 
îeno'th  of  time  in  boiling  water,  drain  it  off 
clear,  and  evaporate  it  to  fuch  a degree,  tnat, 
by  cooling,  it  acquires  a perfectly  folid  con- 
fidence. The  alimentary  jellies,  which  are  alfo 
prepared  in  the  kitchens,  the  tendeieft  and 
m oft  fa vory  parts  of  thefe  white  textures  oeing 
cbofen  for  the  purpofe,  are  of  the  fame  natuie,^ 
and  differ  from  the  glues  only  in  the  choice  ot 
the  fubftance  of  which  they  are  formed,  and 
by  the  liquor  being  lefs  thickened  and  con- 
centrated. 

11.  We  here  recognize  the  fame  fubftance  as 
that  which  has  been  found  in  the  ferum  of  the 
blood,  coagulated  by  fire,  and  which  diftin- 
guifhes  itfelf  in  it  from  the  albuminous  part 
with  which  it  is  mixed,  by  a femi-tranfparency, 
a foft  and  tremulous  confidence,  and  folubility 
in  water:  this  is  the  gelatin.  1 he  properties 

prefented,  when  extrafted  by  water,  and  in  the 
date  of  jelly,  by  this  fubftance,  which  forms, 
as  we  have  juft  feen,  the  bafe  of  the  white 
fibrous  or  membranous  textures,  or  organs, 
diftinguifh  it  in  an  eminent  manner  from  al- 
bumen, from  fibrin,  and  from  every  animal 
matter  ; its  tafte  is  weak  and  faint , it  feels 
mucous  and  gluey  between  the  lingcis,  the 
temperature  of  which  foftens  it,  it  mcits  in 
the  fire,  and  even  becomes  liquid  at  36  degrees 
of  temperature  ; it  no  longer  preferves  its  ori- 
ginal vifeidity,  does  not  adhere  to  the  veffels, 

but  runs  like  water  : when  it  has  been  left  to 

cool. 
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cool,  it  concretes  into  jelly,  as  before  its  fix» 
lion,  which  has  not  altered  it, 

12.  The  gelatin  extra  died  from  the  white 
organs,  or  textures,  heated  gently  and  flowly 
in  the  liquid  form  which  the  firft  impreflion  of 
the  fire  has  given  it,  thickens,  becomes  co» 
loured,  vifeid,  of  the  confiftence  of  honey, 
and  at  laft  affames  a concrete,  folid,  and  tranf* 
parent  form,  fimilar  to  horn.  It  is  then  glue, 
which  is  hard,  elafti c,  of  an  orange-yellow,  or 
red  colour,  brittle,  foluble  in  boiling  water, 
and  which,  in  general,  acquires  the  more  foli- 
dity,  colour,  and  glutinous  tenacity  by  its  fe- 
int ion,  as  it  has  been  extracted  from  older  or 
more  robuft  animals.  When  we  lubjedl  it  to 
decompohtion  by  the  fire  in  a retort,  we  obtain 
from  it  an  ammoniacal  water,  a fetid  oil  of  little 
thicknefs,  zoonate  of  ammonia  and  ammoniacal 
carbonate  ; it  affords  little  gafeous  product.  The 
coal  which  it  leaves  is  light,  voluminous,  and 
porous  ; eafy  to  be  burned,  affording  neither  fo- 
luble phofphoric  fait  nor,  metals,  but  only 
phofphate  of  lime  and  muriates  of  foda  and 
pot-afh.  The  gelatin  becomes  fenfibly  acid 
before  it  paffes  into  put  refaction,  and  affords 
ammonia. 

13:  Cold  water  diffolves  it,  by  being  con- 
tinually agitated  with  it  for  feme  time  ; hot 
water  immediately  melts  it,  when  its  tempera- 
ture exceeds  25  degrees  ; and  this  is  the  reafon. 
why  jellies  cannot  be  made  to  affume  the  pro- 
per confiftence  in  the  fummer  without  the  ut» 
Vol.  IX.  Y in  oft 
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mo  ft  difficulty.  When  the  gelatin  has  been 
diffolved  in  a large  quantity  of  water,  it  can 
no  longer  become  fixed  into  a jelly  by  cooling, 
and  it  is  neceffary  that  this  too  dilute  folution 
ihould  be  evaporated,  in  order  to  reftore  to  it 
this  property  ; it  is  always  made  to  lofe  this 
property  of  affuming  the  gelatinous  form  by 
refrigeration,  in  proportion  as  we  multiply  the- 
aftion  of  the  caloric,  or  expofie  it  too  many 
times  to  the  fire.  The  acids,  even  the  weakefi* 
diffolve  the  gelatinous  matter  very  eafily  and 
fpeedily.  The  alkalis,  likewife,  poffefs  this 
property,  but  in  a lefs  marked  degree  than  the 
acids.  The  nitric  acid  difengages  but  very 
little  azotic  gas  from  the  gelatin,  and  changes 
only  a very  fmall  portion  into  fat,  but  the 
greater  part  into  oxalic  acid  ; the  iolutions  of 
barites,  of  lime,  and  of  ftrontian,  poured  into 
a folution  of  gelatin,  produce  in  it  a precipi- 
tate of  phofphate  of  lime. 

14.  Several  of  the  properties  that  have  hither- 
" to  been  defer! bed  in  the  gelatin,  and  efpccialiy 
its  form,  its  tranfparency  in  the  hate  of  jelly, 
its  acefeence  ; the  fmall  quantity  of  ammonia, 
of  oil,  and  of  fetid  gafes,  which  it  affords  by 
the  aéiion  of  fire  ; the  fmall  quantity  of  azotio 
gas,  and  oily  lubftance  which  is  extracted  from 
it  by  the  nitric  acid,  which  converts  a great 
part  of  it  into  oxalic  acid  ; its  rare  and  fwelled 
coal,  are  in  favour  of  the  opinion  of  thofe  who 
confide  red  this  matter  as  having  much  analogy 

with  the  vegetable  mucilages,,  and  who  be- 
lieved 


CELLULAR  TEXTURE,  &C.  323 

lieved  it  to  proceed  from  the  mucous  vegetable 

fub  fiance,  that  had  paffed  aim  oft  unchanged 

into  the  bodv  of  the  animal.  This,  however, 

«/ 

is  a hypothefis  which  will  appear  little  probable 
to  thole  who  confider  that  the  nature  of  every 
aliment  is  changed,  from  its  reception  into  the 
ftomach  till  its  lamellous  or  fibrous  application 
to  the  different  organic  textures  which  it  is 
deftined  to  nourifh;  and  befides,  notwithdand- 
ing  this  analogy  between  the  gelatin  and  vege- 
table  mucilage,  properly  fo  called,  there  ex  ids 
a real  difference  which  fhows  itfelf  in  the  pu- 
trefaction, of  which  the  firft  is  fufceptible,  but 
not  the  other. 

15.  A dill  greater  difference  is  eondituted 
by  the  manner  in  which  tannin  acts  upon  gela» 
tin,  whereas  it  produces  no  effedt  upon  the 
vegetable  gummy  mucilage  : when  we  pour 
into  a folution  of  animal  jelly  or  glue,  water 
charged  with  tannin,  it  produces  a precipitate 
of  a fawn-yellow  colour,  thick,  in  very  due 
flakes,  which  fuddenly  approach  each  other, 
and  foon  form  a ropy,  glutinous,  elaftic  mafs, 
extenfible  by  agitation,  kneading  in  the  moid 
hands,  like  the  gluten  of  the  flower  of  wheat. 
This  compound  of  tanned  gelatin  is  dried  by 
the  contact  of  the  air,  becomes  hard,  brittle 
of  a fmooth  texture,  brilliant,  vitreous,  and 
rehnous  in  its  fradture  ; it  is  infoluble  in  water, 
unalterable  in  the  air  ; it  redds  many  agents 
and  re-agents;  it  is  incorruptible,  analogous 
to  fkins  that  have  been  too  much  tanned,  and 
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when  it  is  rubbed  it  exhales  a ftrong  tanny 
odour  ; it  may  be  confidered  as  a pafte,  fufcep- 
tible  of  being  employed  for  different  nfes,  and 
of  which  the  induftrious  arts  might  avail  them- 
felves  with  great  advantage,  it  they  fhould 
occupy  themfelves  with  it. 

16.  Finally,  the  animal  gelatinous  matter 
comports  itfelf  alfo  in  a very  particular  manner 
with  alcohol,  which  does  not  diffolve  it  when 
it  is  in  the  form  of  jelly  extracted  by  water, 
but.  even  fcparates  it  from  this  liquid  when 
its  folution  is  concentrated,  which  condenfes 
its  fibres  or  laminae,  when  they  belong  even  to 
the  organs,  the  texture  of  which  they  in  a great 
niealure  conftitute  : fo  that  thefe  organs,  bu- 
rn erfed  in  alcohol,  are  preferved  and  condenfed 
in  it,  without  lofmg  any  thing  of  their  form 
and  ftruélure,  except  a fmall  portion  of  their 
diameter.  This  is  exemplified  in  the  mem- 
branous organs  d refled,  differed,  and  prepared 
anatomically,  and  afterwards  fufp ended  by 
threads  in  bottles  filled  with  alcohol*,  however, 
this  method  of  preferving  them  in  the  ana  to- 
mical  colleaions  has  only  a certain  period  of 
duration,  and  at  lafl  differs  an  intimate  change 
to  take  place  m their  texture,  which  fepaiates 
from  it  laminae,  foliations  and  fibres,  the  pre- 
cipitation of  winch  we  ohfeive  at  the  bottom 
of  the  veffels  in  which  theyT  aie  contained» 

17.  Thou nh  1 confider  the  fix  white  organic 
textures  as  belonging  to  a Angle  matter,  to  a 
fmo'le  gelatinous  chemical  compound,  the  dif- 
° & tinguifhing 
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tinguifliinsc  character  of  which  is  to  be  infoluble 
in  cold,  but  fbluble  in  boiling  water,  fo  as  to 
give  rife  to  what  is  called  an  animal  jelly  ; tins 
notion  is,  however,  not  to  be  underftood  in  too 
rigorous  a fenfe  ; neither  ought  we  to  confider 
thefe  fix  textures  as  intirely  and  perfectly 
homogeneous*  The  mere  difference  of  their 
refpective  form,  afpect,  colour,  ft  ru  dim  re,  den- 
fity,  and  tenacity,  would  fufficiently  contradict 
this  pretended  identity.  Though  the  chemical 
anlayfes,  which  have  not  yet  been  fufficiently 
multiplied,  have  not  yet  led  to  a fufficiently 
accurate  determination  of  the  drcumftances  in 
which  the  mode  of  their  diverfity,  fo  apparent 
to  the  anatom  iff  and  phyfiologift,  con  fills  ; 
however  little  advanced  this  analylis  may  as 
yet  be,  we  may  neverthelefs  find  in  their  com- 
panion and  in  their  refait,  efpecially  when  we 
call  to  our  affi fiance  thofe  prefented  by  the  arts 
that  are  exercifed  upon  thefe  fubftances,  a feries 
of  fabis  fufficiently  interefting  to  eftablilli  tome 
ufefui  diftin étions  between  thefe  different  tex- 
tures, and  to  fatisfy  the  anatorriift,  who  can- 
not, from  his  diffections,  be  perfuaded  of 
this  pretended  identity  of  organs,  which  to 
him  are  really  very  different  It  therefore  re- 
mains for  me  to  remark  the  varied  mod  idea- 
tions of  chemical  nature  between  the  fix  kinds 
of  textures,  which  I have  hitherto  prefented 
only  as  being  of  a limilar  gelatinous  na- 
ture. 
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] 8.  The  very  light  and  froth-like  lamellæ  of 
the  cellular,  or  mucous  texture,  prefen t the 
gelatinous  matter  in  the  pur  eft,  the  mold  infu- 
lated  and  the  moft  marked  hate  ; ,of  this  we 
mav  convince  ourfelves,  bv  the  mere* conhder- 

V ' l. 

ation  of  what  happens  to  them  by  their  action 
in  boiling  water.  Thefe  lamellæ  diffolve  and 
melt  fo  completely,  that  they  difappear  in  the 
water  of  thefe  decoctions,  and  all  the  fibres 
which  they  connected  together  are  afterwards 
found  feparated,  incoherent,  naked,  deftitute 
of  the  integument  which  enveloped  them  on 
all  tides,  and  the  water  thus  performs  a kind 
of  diffe&ion,  which  is  frequently  of  life  to 
the  anatom ift  in  his  diffections.  It  is  the  folu- 
tion  of  this  texture  accompanying  the  flefh 
which  gives  to  certain  broths  the  property  of 
concreting  into  a jelly. 

19.  The  textures  of  thin  white  tranfparent 
membranes,  fuch  as  the  pia  mater,  the  arach- 
noid tunic,  the  epiploon  ; thofe  of  ftronger 
membranes,  as  the  fubffiance  of  the  perito- 
næum,  of  the  pleura,  of  the  pericardium,  part 
of  the  tunics  of  the  ftomach  and  of  the  intef- 
tines,  the  periofteum,  differ  a little  from  the 
cellular  lamellæ  properly  fo  called  ; though 
anatom  ills  have  believed  them  to  be  formed  of 
thefe  lamellæ  united  and  condenfed,  from  the 
circumftance  that  water  does  not  attack  them, 
except  with  much  greater  difficulty  and  with 
the  aid  of  a longer  fpace  of  time.  In  order  to 

diffolve 
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diffoîve  them  it  is  neceffary  to  let  them  ma- 
cerate for  feverai  days  in  warm  water,  to  fe- 
panite  the  lamellae  and  fill  their  interltices  with 
the  aqueous  liquid,  and  afterwards  to  boil  them 
for  a long  time  in  a large  quantity  of  watei* 
and  keep  them  immerfed  in  it,  agitating  them 
incetfantly.  We  ihould  affirm  that  the  gelatin 
Is  not  fo  pure  in  it,  that  it  is  inveloped,  as  if 
were,  in  an  infoluble  and  tenacious  fubftance 
which  prevents  its  fufion.  The  manufaétuiers 
of  glue  are  well  aware  of  this  difficulty  ; the 
animal  matter  is  Efficiently  denfe,  Efficiently 
compaét  in  thefe  organs,  to  dry  in  tlie  air  when 
thefe  membraneous  parts  are  thin  and  extended, 
as  is  exemplified  in  the  art  of  making  cat- gut 
firings.  We  may  alfo  combine  flowly,  particle 
by  particle,  the  fubftance  of  this  texture  with 
tannin  ; and  at  fome  future  time  advantage 
will  be  derived  from  this  kind  of  tanning  of 
membranes  or  inteftines,  by  keeping  them  for 
fome  hours  immerfed  in  a foiution  of  tan,  in 
order  to  communicate  to  them  a greater  folidity 
and  an  ufeful  inalterability,  at  the  fame  time 
preferving  their  tenacity  and  elafticity.  For 
the  reft,  Chemical  analyfis  has  not  exactly 
determined  in  what  this  difference  between  the 
membraneous  texture  properly  fo  called  and  the 
cellular  texture  conflits;  but  it  is  now  in  pro- . 
grefs  towards  determining  it. 

20.  The  tendons  and  the  aponeurofes,  which 
are  Hat  tendons,  though  confiding  of  folid 
cords  or  very  tenacious  layers,  approach  more 

to 
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to  the  cellular  texture  properly  fo  called.  It  is 
remarked  in  the  boiled  meat  which  is  ferved  up 
at  our  tables  : all  its  tendinous  and  aponeurotic 
parts  are  melted  or  foftened,  when  they  are  well 
boiled,  into  a fort  of  yellowirh,  tranfparent, 
gelatinous  glue,  which  feme  perfons  prefer, 
and  which  in  faff  has  a fufficiently  agree- 
able take.  In  the  preparation  of  glues,  all 
the  tendons  are  melted  and  difappear  in- 
tirely  in  the  water  ; they  even  form  the  major 
part  of  the  gluey  fu  bilan  ce,  and  give  to  water 
that  confidence  and  viicidity,  from  whence 
jelly  is  produced  by  cooling.  When  the  ten- 
dons, being  drawn  out  and  extended  in  order  to 
make  them  prefen t a larger  furface  to  the  air,  are 
dried,  they  become  tranfparent  and  folid,  and  at 
the  fame  time  acquire  a yellow  or  reddilh  colour, 
as  we  fee  in  dry  anatomical  preparations. 

21.  The  ligamentous  texture,  though  it  alfo 
contains  gelatin  which  is  extracted  from  it  bv 
boiling  water,  is  neverthelefs  of  all  the  white 
organs  that  which  partakes  the  lead:  of  the  ge- 
latinous nature.  The  familiar  and  domeftic  fact 
of  the  meat  boiled  in  our  aliments  proves  this 
in  a diredt  manner.  At  the  fide  of  a tendon 
that  has  been  foftened  and  melted  into  jelly  we 
frequently  fee  upon  our  tables  a cord,  generally 
flat  and  thick,  of  a white  opaque  matter,  hard- 
ly at  all  foftened,  and  of  fuch  tenacity  and 
hard  nefs  that  it  is  impofidble  for  the  teeth 
to  attack  it,  and  which  cannot  be  eaten, 
oi\  account  of  its  excefdye  redftance  to 

maftica- 
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mafti  cation.  This  very  remarkable  want  of  fo- 
lution,  at  the  fide  of  membranes  of  the  fame 
tic  if,  foftened  and  diffolved  in  the  fame  water 
and  in  the  fame  of  time,  announces  not  only  that 
the  ligamentous  texture  is  much  more  denfe 
than  that  of  the  other  white  parts,  but  that  it 
is  probably  of  another  nature  ; respecting  which 
chemiftiy  has  not  yet  decided.  The  fame  is  the 
cafe  with  the  membranous  coats  of  the  arteries 
and  veins.  Befides  the  flelliv  fibrils  and  the 
cellular  layers  which  form  apart  of  them,  there 
is  in  their  texture  a matter  analogous  to  the 
ligament,  which  refills  the  adtion  of  boiling 
water,  and  is  not  converted  into  gelatin  like 
the  preceding  textures  : it  is  poflible  that  this 
matter  might  be  formed  by  the  fibrin;  but 
we  have  no  fact  that  proves  it  with  the  accuracy 
requifite  to  authorize  us  to  admit  the  refait 
Tins  texture  of  the  blood -veffèls  is  extremely 
different  from  that  of  the  lymphatic  veffels  : the 
latter  though  fufficiently  hard  and  refilling  in 
proportion  to  its  extreme  tenuity,  neverthelefs 
melts  pretty  quickly  in  waiter  and  forms  jelly,' 
as  we  fee  in  the  lam  in  æ of  the  cellular  texture, 
wdiich  modern  anatom  ifts  have  difcovered  to 
he  a tiffue  of  abforbent  veffels. 

22.  1 muff  obferve  the  fame  of  the  texture  of 
the  conglobate  glands,  defignated  by  anatom  ifts 
as  bundles  of  lymphatic  veffels  folded  together 
and  united  with  each  other  by  cellular  texture. 
Were  this  its  real  nature  and  ftruéture,  this  tex- 
ture would  foften  and  melt  intirely  in  water,  to 

which 
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which  it  would  impart  the  gelatinous  character. 
However,  inftead  of  diffolving  in  this  manner, 
though  they  do  yield  a little  jelly,  the  conglobate 
glands  harden  and  refill  the  action  ol  a laign 
quantity  of  boiling  water®  this  reliftance  is 
ftill  more  confiderable  in  tire  texture  of  fuch  of 
thefe  glands  as  have  acquired  a more  or  lefs 
confiderable  enlargement,  and  a greatei  or  iefs 
degree  of  induration,  in  the  chronic  affeaions 
that  have  been  delignated  in  fo  improper,  Oi  at 
lead;  in  fo  vague  a manner,  by  the  name  of 
obftr unions,  as  we  find  them  in  perfons  afflicted 
with  fcrophuia,  &c. 

23®  Finally,  the  texture  of  the  fkin,  which 
has  always  been  compared  with  that  of  the  pie*» 
ceding  whi té,  loft,  and  membianous  oigans  m 
general,  and  which  in  fact  piefonts  a very 
ftr iking  analogy  with  them,  has  however  very 
confiderable  differences  from  them  ; befides 
which,  the  important  ufes  for  which  it  is  def- 
ined, and  the  remarkable  utility  which  it  has 
in  many  of  the  arts,  have  induced  me  to  treat 
of  it  in  particular. 

24.  Neither  fiiall  I fpeak  hereof  the  nervous 
texture  diffufed  throughout  the  whole  body,  as 
it  will  more  naturally  require  to  be  confidered 
under  the  article  concerning  the  brain. 
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Article  VIII. 

Of  the  Mufcular  or  Flefhy  Texture. 

1.  THE  white,  foft,  and  membranous  tex- 
tures in  general,  which  have  been  described  in 
the  preceding  article,  form  cohesively  a clafs 
of  organic  matters  well  characterized  and  well 
diftinguifhed  from  all  others  ; and  by  ranking 
it  as  the  hr  ft  in  the  order  of  the  general  folid 
textures,  or  ofthofe  belonging  to  the  whole  body 
of  animals,  or  which  are  found  diltinSly  in  all 
its  regions,  I obferve  that  we  mu  ft  refer  to  three 
other  claifes  all  the  different  matters  which 
embrace  the  fame  univerfality  of  organ ifm, 
or  contribute  to  the  general  conftruHion 
of  ail  the  organs  of  animals.  I place  in  the 
fécond  clafs  the  mufcular  or  flefhy  texture* 
in  the  third  the  horny  texture,  and  in  the  fourth 
the  intirely  folid  or  ofleous  texture.  The  prefenf 
article  is  deflined  for  the  hiflory  of  the  mufculaf 
texture. 

2.  The  mufcles,  which  in  their  totality  and 
generality  comprehend  the  flefhy  or  mufcu- 
lar texture,  are  one  of  the  molt  important  and 
molt  ufeful  claifes  of  organs  in  the  animated 
machine  ; in  them  and  by  them  it  is  that  the 
power  of  life  executes  the  different  motions 

which  maintain  it,  or  which  inceffantly  fupply 
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its  wants  ; it  is  by  means  of  their  contraction, 
of  the  irritability  or  the  force  which  produces 
this  contraction,  this  Shortening  of  the  fibres 
which  brings  together  thofe  fubftances  to 
which  they  are  attached,  that  the  animal  moves, 
tranfports  itfelf  in  fpace,  (lowly  traverfes  the 
furface  of  the  earth,  bounds  to  feme  diftance 
from  this  furface,  riles,  or  fupports  itfelf  in  the 
atmofphere,  advances,  defeends,  rifes  or  dives 
in  the  water;  it  is  thefe  which  execute  the  inter- 
mitting and  concealed  motions  which  conftitute 
life,  (landing,  walking,  vaulting,  flying,  fwim- 
ming,  the  flexion,  the  extenfion  of  the  dif- 
ferent parts,  or  the  fenfible  aCtion  of  partial 
or  total  locomotion,  fubjecled  to  the  will  or 
thofe  paffions  which  fo  eminently  diftinguifli  the 
clafs  of  organized  and  animated  beings  from 
that  of  the  plants. 

3.  When  we  confider  the  mufcles  in  their  re- 
lations with  the  other  parts  of  the  body  of 
animals,  we  find  in  them  a new  motive  of  in- 
tereft  for  ftudying  their  properties,  becaufe  the 
mufcular  fyftem  forms  one  of  the  mod  con- 
fiderable  maffes  of  the  animal  organization. 
Their  totality  occupies  a very  large  fpace  in 
the  economy  of  the  animal:  covered  by  the 
(Ivin,  contained  in  aponeurofes,  covering  on 
all  fides  the  bones  which  they  invelop  and 
adorn,  it  is  they  that  give  form  and  torofity 
to  the  members.  Their  projecting  and  pro- 
tuberant parts,  together  with  the  depreflions 
©f  their  intervals,  difplay  all  the  forms  which 
... h ' the 
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tile  ftatuary  and  the  painter  imitate  in  their 
mo  ft  fin  iilied  works,  by  the  aid  of  which 
they  p refen t to  our  eyes  the  xnajefty  of  a god 
in  the  Apollo,  the  expreffion  of  anguifli  in  the 
Lacoon,  invincible  ftrength  in  Hercules,  vi- 
gour and  dexterity  in  the  wreftler,  the  bloom 
of  youth  in  the  Antinous,  or  grace  and  beauty 
in  the  Venus. 

4.  The  mufcles  are  fupplied  with  liquids  by 
a great  number  of  blood -veffels,  which  wind 
along  their  furface,  and  enter  amongft  their 
fibres,  by  lymphatic  veffels  which  are  alfo  fitu- 
ated  round  their  fibres  and  in  the  interftices 
which  fe  pa  rate  them.  We  find  in  them  nerves 
which  are  diftributed,  and  lofe  themfelves  in 
their  fafciæ;  cellular  texture  with  which  they 
are  abundantly  provided,  aponeurotic  mem- 
branes which  fuiTQund  them,  tendons  which 
terminate  them.  Though  all  thefe  parts  are 
only  acceffary  to  their  texture  properly  fo 
called,  anatom ifts  confide r them  as  belonging 
to  their  organization,  and  in  fad  they  all  con- 
tribute to  their  functions:  the  cellular  texture 
eonneds  their  fibres;  the  blood- veffels  nourith 
and  warm  them  ; the  abforbent  veffels  take  up 
the  fuperfluity  of  their  nouriihment,  and  carry 
off  the  parts  that  are  worn  by  the  vital  adions  ; 
the  nerves  convey  into  them  the  immediate 
caufe  of  their  motions,  and  the  order  of  the 
will  which  commands  them,  of  whatever  nature 
this  caufe  may  be  ; the  tendons  determine  their 
adion  upon  mch  or  fuch  parts;  the  aponeu- 
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rofes  afford  a point  of  fupport  to  their  fafciæ» 
There  is  alfo  fat  both  on  the  outfide  and  in 
the  in  fide  of  their  fibres,  which  are  thereby  en- 
abled  to  Hide  eafily  upon  one  another.  The 
totality  and  the  integrity  of  thefe  different 
textures,  which  penetrate  them  and  conftitute 
them  living*  organs,  are  neceffary  to  the  exer- 
cife  of  their  functions  ; and  when  the  one  or 
the  other  is  deficient  or  buffers,  the  mufcle  lofes 
a part  or  the  whole  of  its  activity  : on  this 
account  fome  of  the  anatomifts  have  fuppofed 
the  mufcles  to  be  formed  of  cellular  texture  ; 
others  have  believed  them  to  be  conftituted  of 
nervous  filaments  ; and  fome  have  confidered 
them  only  as  vafcular  extremities. 

5.  The  analyfis  of  the  mufcles  provided  with 
all  the  organic  parts  which  conftitute  their  to- 
tality is  not,  therefore,  nor  can  it  be,  exad, 
iince  it  confounds  a great  number  of  different 
textures  together.  If  it  were  true  that  fuch 
was  the  contexture  and  the  compofttion  of 
thefe  organs  of  motion,  we  could  not  flatter 
ourfelves  with  the  hope  of  being  able  to  afeer- 
tain  their  nature,  except  by  the  analyfis  of  each 
of  thefe  parts  ; and  when  once  each  of  them 
was  well  known,  nothing  more  would  remain 
to  be  done  in  order  to  determine  that  of  the 
mulcle.  Formerly  the  analyfis  was  Confined  to 
the  diftilling  of  the  fîelh,  and  defignating  the 
quantity  of  phlegm,  of  fpirit,  of  volatile  fait, 
of  oil  and  of  coal  which  it  afforded  : we  muft 
add  to  this  ancient  notion,  that  amongft  the 
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produéts  of  the  flefli  we  obtain  a remarkable 
quantity  of  zoonic  acid  combined  with  am- 
monia, and  that  the  mufcle  appears  to  be 
amongft  the  animal  fubltances  that  which  fur- 
nilhes  the  moll  of  this  acid.  Geoffroy,  the 
phyfician,  has  defcribed  the  effect  of  water, 
and  quantity  of  foluble  matter  which  it  takes 
up  by  ebullition  from  a great  number  of  dif- 
ferent forts  of  flellq  with  refpect  to  the  nutri- 
tious matter  contained  in  each  of  them.  This 
inquiry  is  of  no  value,  except  with  refpect  to  the 
alimentary  property.  Thouvenel  was  the  firfi 
who  endeavoured  to  afcertain  the  different 
principles,  or  rather  the  conftituent  materials 
of  the  mufcles  ; for  this  purpofe  he  employed 
feveral  proceffes  which  had  not  been  prabtifed 
before  him,  and  which  enabled  him  to  give  a 
rather  more  accurate  notion  of  the  nature  of 
thefe  organs.  I have  fmce  occupied  myfelf 
with  the  bafe  itfelf,  or  with  the  parenchyma 
peculiar  to  the  mufcles,  and  confequently  with 
their  real  texture,  independent  of  all  the  fub- 
ffances  that  are  only  ac  cell  ary  to  it. 

b.  While  it  is  impoffible  to  i ululate  the  muf- 
cular  texture  properly  Id  called  from  the  vafcu- 
lar  and  nervous  textures,  from  the  fan  gain  eons, 
lymphatic,  adipofe  liquids  that  are  intimately 
mixed  with  it,  we  mult  content  ourfelves,  in 
treating  of  the  chemical  properties  of  the 
mufcle,  with  in  ve  (ligating  and  feparating 
thofe  which  belong  to  each  of  thole  animal 
matters  in  particular,  and  attributing  to  the 
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mufcular  fle/li  thofe  only  which  do  not  charac- 
terize thefe  matters.  This  method  of  exclufioil 
may  lead,  as  we  (hall  Coon  fee,  to  a fomewhat 
accurate  knowledge  of  the  nature  ot  the  fleffiy 
fibre.  Modern  chemifts  have  treated  the  mufcle 
like  a vegetable  matter  mixed  with  lèverai 
different  fubftances,  which  they  have  endea- 
voured to  feparate  from  one  another,  firft  by 
mechanical  means,  afterwards  by  chemical  pro- 


celles.  As  the  organ  is  filled  with  fanguineous 
and  lymphatic  veffels,  which  contain  liquids, 
Thouvenel  employed  the  action  of  the  prefs 
for  feparating  them.  The  fluids  which  he  ob- 
tained were  treated  fucceffively  by  calorie, 
which  coagulated  their  albuminous  matter,  and 

O y 

caufed  their  faits  to  cry  hall  ize  by  evaporation  ; 


and  by  alcohol,  which  diffolved  fome  of  their 
faits,  and  a particular  extractive  fubftance, 
which  this  chemift  believed  to  be  peculiar  to 
the  mufcles.  He  made  different  lucceffive  ap- 
pH  cations  of  water  to  the  refid uuni  of  the  firft 
evaporated  liquid,  in  order  to  feparate  from  it 
the  gelatin  and  the  faits  ; but  thefe  means  did 
not  conduct  him  to  his  end  fo  exactly  as  lie  had 
hoped  ; and  in  faff  they  prefen t great  difficulty 
in  the  execution. 

7.  I have  fucceeded  better  in  this  analyfis  by 
firft  wafhing  the  mufcle  in  cold  water,  which 
carries  away  the  blood  and  the  lymph,  and 
which  when  the  flefli  has  been  cut  fmall  and 
worked  with  water  poured  in  a ftream  upon 
its  furface,  foon  leaves  the  white  mufcular  tex- 
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ture  infulated,  mixed  indeed  with  vafcular 
tubes,  nervous  filaments,  celîülar  laminæ  of 
which  we  may  afterwards  effeft  a kind  of  repa- 
ration by  the  aid  of  the  procefs  which  I fliall 
indicate.  The  water  which  has  waflied  and 
difcoloured  the  flefli  perfeftly  refembles  blood 
diluted  with  water;  if  we  heat  it,  it  coagu- 
lates  and  feparates  at  its  furface  in  brownifh-red 
flakes,  as  happens  with  the  colouring  part  of  the 
blood  ; at  the  fame  time  there  are  depofited  fibrous 
filaments,  in  fmall  quantity  indeed,  but  which 
may  be  diftinguifhed  to  be  fibrin.  The  liquor 
(which  is  little  coloured  after  this  aft  ion  of 
the  fire,  and  is  flightly  turbid  and  milky)  when 
gently  evaporated,  affords  albuminous  pellicles, 
which  are  feparated,  becomes  coloured,  acquires 
a tafte  fomewhat  acrid  when  it  is  concen- 
trated, concretes  into  a light  jelly  by  cooling, 
and  affords,  when  evaporated  to  drynefs,  a 
refiduum  of  a brown-red  colour,  from  which  we 
obtain,  by  a well-conducted  application  of  al- 
cohol and  water  employed  fucceflively,  a fort  of 
fapid  extraft  of  which  I fliall  foon  fpeak,  with 
a fmall  quantity  of  gelatin,  and  phofphates  of 
a foda  and  of  ammonia. 

8.  We  fee  that  cold  water  applied  to  flefli 
extracts  from  iff  together  with  the  fanguineous 
and  lymphatic  liquor,  a fmall  portion  of  extrac- 
tive and  fapid  matter,  which  belongs  peculiarly 
to  this  organ.  When  the  flefli  is  thus  deprived 
of  what  it  contained  of  matter  foluble  in  cold 
water;  if  we  boil  it  in  water,  it  ffill  fuffers  an 
Vo L,  IX.  Z albuminous 
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albuminous  fubftance  to  efcapBe,  which  is  collect- 
ed into  greyifh  flakes  at  the  top  of  the  liquor,  and 
alfo  a fubftance  which  floats  like  drops  of  oil  at 
its  furface.  The  flefliy  fibres  feparate  from  each 
other,  and  the  diffolved  lymphatic  and  cellular 
texture  give  the  water  the  property  of  concret- 
ing into  a jelly  by  cooling.  A well-managed 
evaporation  of  this  decoblion  of  flefh  previ- 
oufly  difcoloured,  ftill  exhibits  a portion  of 
faponaceous  extractive  matter,  which  acquires 
colour  by  concentration,  with  fome  traces  of 
phofphoric  faits.  The  produbt  of  this  decoc- 
tion is  a kind  of  had  foup,  which  has  not  all 
the  properties  of  that  which  is  prepared  with 
the  inti  re  and  un  walked  fie  ill,  of  which  we  flialF 
foon  fpeak  : however,  it  differs  from  it  only  by 
ifs  containing  fewer  principles. 

9.  After  thefe  two  fucceflive  ablions,  fir  ft  of 
cold  water,  and  afterwards  of  boiling  water 
upon  the  mufcles,  if  each  of  them  has  been 
carried  as  far  as  it  can  go,  there  remains  only 
a fibrous  parenchyma,  of  a dirty  grey  colour, 
and  infipid,  which  fo  far  from  diffolving  in  hot 
water  becomes  hardened  by  its  ablion  ; which 
dries  and  becomes  brittle  in  dry  and  hot  air, 
and  prefents  all  the  characters  of  the  fibrin 
of  the  blood,  efpecially  its  folubility  in  the 
Ireak  acids,  the  property  of  yielding  by  the 
fire  much  ammoniacal  carbonate  and  a fetid 
oil;  that  of  affording  azotic  gas  in  abundance 
by  the  abtion  of  the  nitric  acid,  which  converts 
it  into  yellow  fat  floating  af  the  furface,  and 
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oxalic  acid  diflolvcd  in  the  liquor.  I have  con* 
eluded,  from  my  refearches  concerning'  this 
fleiliy  parenchyma,  that  it  is  formed  immedi- 
ately by  the  blood  poured  fo  abundantly  by 
nature  into  the  texture  of  the  mufcle;  that  the 
nutrition  of  this  organ  conflits  in  the  feparatiotx 
of  the  fibrin:  that  it  is  undoubtedly  on  this 
account,  that  not  only  the  blood  is  very  abun- 
dant  in  it,  but  that  it  is  alfo  retarded  in  its 
courfe  before  it  penetrates  into  the  interior 
of  the  fibres,  bv  curvatures  and  tortuofities  ; 
fince,  according  to  the  celebrated  Haller,  a 
great  number  of  arteries  purfue  a tortuous  and 
retrograde  courfe,  before  they  plunge  them- 
felves  deep  into  the  mufcles.  It  is  under  this 
relation  that  I have  reprefented  the  blood  as 
liquid  flefh,  according  to  the  expreffion  of  the 
Father  of  medicine. 

10.  When  flefh  is  boiled  in  water  without 
previouily  wafhing  it,  a large  portion  of  tlie 
ferons  and  coloured  albuminous  matter  fepa- 
rates  in  brown  flakes,  coagulated  by  the  ablion 
of  the  heat,  and  forms  the  feum  which  is  taken 
off;  another  portion  of  the  fame  matter  re- 
mains adhering  to  the  flefh,  and  gives  it  that 
brownifh  fawn  colour  which,  as  is  generally 
obferved,  becomes  darker  by  the  contabf  of 
the  air:  the  water  gradually  diflolves  the  gela- 
tinous matter  belonging  to  the  cellular  and 
lymphatic  texture  of  the  mufcles,  melts  and 
feparates  the  fat  which  fwims  at  the  furface, 
diflolves  both  the  phofplioric  faits,  and  a par- 
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ticular  extractive  matter,  which  gives  it  the 
clear  yellow  colour,  the  aromatic  odour,  and 
the  rather  pungent  and  agreeable  faite,  which 
every  one  knows  in  flelh  broth.  This  alimen- 
tary'’ liquor,  therefore,  when  well  prepared,  is 
a folution  of  gelatinous  matter,  ot  an  extracVn  e 
animal  fubftance,  of  phofphate  and  of  muriate 
of  foda  and  of  ammonia  ; it  moreover  contains 
a fmall  quantity  of  fatty  oil,  diffolved  by  the 
aid  of  the  gelatin  and  of  the  extradt,  a final! 
quantity  of  albuminous  matter,  and  e\en  a 
fmall  portion  of  phofphate  of  lime. 

11.  Flelh  broth  prefénts  to  chemical  ex- 
amination a feries  oi  phenomena,  which  prove 
the  prefence  of  thefe  different  matters.  This 
liquid  is  fufceptible  of  turning  four  in  hot 
leafons,  on  account  of  the  gelatinous  mat- 
ter which  it  contains  ; acetous  acid  is  then 
formed  in  it.  Lime-water,  or  ammonia,  pro- 
duces in  it  a flight  precipitate  of  phofphate  of 
lime  in  a white  powder  ; the  oxalic  acid  fhows 
the  lime  it  contains  by  the  white  depofltion  which 
it  occaflons  in  it;  nitrate  of  fiver  indicates  the 
prefence  of  muriatic  acid  ; the  nitrate  of  mer- 
cury occaflons  a white  precipitate,  which  ac- 
quires a rofe- colour  by  drying  in  the  air,  and 
is  a mixture  of  mercurial  phofphate  and  mu- 
riate, coloured  by  an  animal  matter.  When 
we  {lowly  evaporate  the  flelh  broth,  it  allumes 
an  orange  and  brown-red  colour,  a ftronger 
confidence,  and  a fomewhat  acrid  tafte;  and, 
in  this  ft  ate,  it  is  called  (in  French)  confommê . 
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Mod  of  the  foups  reduced  to  this  hate  con» 
geal,  by  cooling,  into  a tremulous  jelly  ; thofe 
which  are  made  with  the  flefh  of  young  animals 
prefent  it  the  fooneft,  on  account  of  the  large 
quantity  of  gelatin  which  they  contain.  By 
continuing  the  adtion  of  a gentle  fire,  we  oh» 
tain,  after  a more  and  more  decided  infpiffa- 
tion,  a matter  which  becomes  folid  by  cooling, 
of  a brown-red  colour,  having  a firong  and 
acrid  tafte,  which  keeps  for  a long  time  without 
alteration,  which  melts  intirely  in  hot  water, 
and  forms  a foup  which  confiderably  refembles 
that  which  is  originally  made  with  the  flefh  ; 
this  is  what  is  called  extract , or  tablets  of 
foup , (portable  foup)  becaufe  this  fub fiance 
is  poured  into  the  moulds  of  tin,  in  which 
it  afiumes  the  form  of  tablets.  If  we  diftii 
this  extradt  of  broth,  hefides  the  produdfs 
common  to  other  animal  matters,  we  ob- 
tain a confiderable  quantity  of  zoonate  of  am- 
monia* 

12.  When  the  extract,  or  portable  foup, 
is  prepared  for  the  ufes  of  life,  and  for 
voyages,  the  pcocefs  is  not  confined  to  making 
a foup  of  fimple  flefh.  The  fie  Hi  of  the  bul- 
lock, the  calf,  and  of  poultry,  are  mixed  toge- 
ther; to  thefe  are  added  favoury  vegetables, 
carrots,  onions,  cellery,  fome  fpices,  efpecially 
cloves,  with  muriate  of  foda  in  fufheient  quan- 
tity, fo  that  it  adtually  becomes  a mixture  of 
feveral  different  extradfs,  feafoned  with  faline 
and  aromatic  matters,  mixed  with  the  portion 
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of  faccharine  matter  contained  in  the  vege- 
tables. Accordingly  they  have  a drong  tade, 
and  a lively  fmell,  different  from  that  of  mere 
boiled  meat.  The  portable  fonp  keeps  for  a 
pretty  confiderable  time.  However,  it  becomes 
altered  after  forne  years  ; it  becomes  covered 
with  a white  faline  efflorescence  ; it  attracts  hu- 
midity, and  foftens  and  becomes  mouldy  at  its 
Surface.  The  true  and  pure  extract  of  meat 
would  be  neither  favoury  nor  agreeable,  m com- 
parifon  with  that  of  which  I have  been  fpeak- 
in  g : it  is,  however,  this  extract  whofe  properties 
we  mult  examine,  in  order  to  make  ourfelves 
acquainted  with  one  of  the  principal  materials 
of  mufcular  flefh. 

)3.  The  extractive  matter  taken  up  from 
the  mufcle  by  boiling  water,  is  obtained  by 
lixiviating  the  product  of  the  foup,  evaporated 
to  the  confidence  of  thick  honey,  with  alcohol  : 
this  re-agent  attacks  neither  the  gelatin  nor 
the  rnoft  of  the  faits  contained  in  this  product. 
By  evaporating  this  alcohol,  which  is  highly 
coloured,  we  obtain  a brown-red  matter,  of  a 
pungent  and  even  acrid  tafte,  and  of  a parti- 
cular aromatic  odour  ; when  heated  a little 
more  ftrongly  than  is  requifite  for  drying  it,  it 
boils  and  {wells,  and  allumes  the  fmell  and  fac- 
charine tafte  of  caramel  : it  appears  that  it  is 
this  which  forms  upon  road  meat  that  brown, 
{Lining,  and  highly  fapid  incrudation,  which 
is  called  the  brown  ( riffblt )•  This  extract  re- 
mains foffe  in  the  air,  and  gives  the  portable 
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foup  its  deliquefcent  property.  Heated  ftrong- 
]y  upon  a burning  coal,  it  becomes  lique- 
fied, fwells,  exhales  a white  fmoke,  and  an  acid 
fmell.  Diftilied  in  the  retort,  it  affords  water 
containing  zoonic  acid  and  zoonate  of  ammo- 
nia. Its  coal  contains  muriates  of  foda  and  of 
pot-afh  ; diffolved  in  water,  it  gives  it  a deep 
red  colour  : this  folution  becomes  four  in  the 
air,  and  partly  paffes  into  the  date  of  vinegar, 
depofiting  feme  coal.  It  ftill  remains  to  be 
determined,  whether  this  kind  of  extract  be 
contained  readv  formed  in  the  mufcular  flebi, 
or  whether  it  be  not  produced  by  the  decom- 
pofition  of  the  fibrous  texture,  effected  by  the 
action  of  the  caloric. 

14.  The  different  facts  relative  to  the  ana* 
iyfis  of  the  mufcular  texture,  which  have  juft 
been  enunciated,  ferve  to  account  for  what 
happens  to  the  mufcle,  when  it  is  expofed  to 
the  aétion  of  different  agents  in  its  intire  hate, 
and  without  the  different  materials  having  been 
feparated  from  it.  We  may  thus  under  (land,  that 
in  the  baking  or  roafting  of  meat,  the  albumen 
is  condenfed,  the  gelatin  melted,  the  extract 
dried,  the  fibrin  penetrated  with  juice  is  ren- 
dered tender,  the  faits  are  concentrated,  and 
the  fleff,  whilfl  it  affames  a brown  colour,  ac- 
quires a taffe  and  properties  very  different  from 
thofe  which  it  has  in  its  crude  date.  If,  indead 
of  heating  the  flefh  drongly  enough,  and  for 
a diffident  length  of  time  to  bake  or  road  it, 
we  heat  it  but  very  flightly,  and  fo  as  only  to 
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evaporate  the  water  contained  in  it,  it  dries, 
becomes  coloured,  brittle,  and  may  afterwards 
he  preferred  for  a long  time.  The  acids  loften 
the  m ufc le,  and  diffolve  it  by  acting  upon  its 
fibrous  part.  The  concentrated  cauftic  alkalis 
alter,  melt,  and  diifolve  it,  forming  ammonia 
and  oil,  with  which  they  conftitute  a kind 
of  foap.  Ammonia  produces  no  perceptible 
change  in  it. 

15.  Many  faline  fub fiances  preferve  the  muf- 
cular  flefli,  and  prevent  its  putrefaction.  Thus 
mufcular  anatomical  preparations  are  immerfed 
in  a folutionof  alum,  in  which,  howeyer,  the  fle/h 
is  at  lafh  altered  and  converted  into  a kind  of 
fat.  Fixed  oil,  the  butters,  and  the  fats,  with 
which  it  may  be  furrounded,  Or  covered,  con- 
tribute to  preferve  it  ; the  volatile  oils,  the 
refins,  the  odorous  woods,  the  bitter  and  aro- 
matic leaves  and  barks,  adl  alfo  as  anti-putref- 
cent,  and  prevent  the  feptic  decompofitionof  this 
texture.  Tannin  dilfolved  in  water  alfo  pene- 
trates its  fibres,  precipitates  in  them  the  gela- 
tinous matter,  and  furrounds  them  with  a layer 
of  tanned  matter,  which  equally  oppofes  their 
putrefadliom  Alcohol  contracts  and  condenfes 
its  texture,  fo  that  it  cannot  afterwards  un- 
dergo that  kind  of  fpontaneous  alteration  which 
tends  to  deltroy  its  composition. 

Id.  The  m ufc  le  left  expofed  to  the  air,  putre- 
fies very  quickly,  when  the  temperature  of  the 
atmofphere  exceeds  15  degrees.  Its  component 
parts  at  firft  exhale  a faint  or  mufty  fmell  ; it 
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acquires  a livid  colour,  which  grows  daiker  in 
proportion  as  the  putrid  decompofition  advan- 
ces ; its  texture  fattens  and  melts  at  the  furface 
into  a kind  of  liquid  putrilage  ; the  finell  be- 
comes fetid,  ftrong,  and  ammoniacal , fame» 
times  there  is  dilengaged  at  its  furface  a pliofa 
photic  light,  which  fhines  both  in  watei 
and  in  the  an’,  and  fubfifts  forfeveial  lucceffite 
days.  When  the  whole  of  the  flefli  has  been 
equally  faftened,  dilfalved,  and  turned  green  by 
putrefaction,  it  at  laft  leaves,  continually  ex- 
haling a fetid  odour,  a brown  01  blackifh  iefn 
duu in,  w filch,  for  a long  time,  is  fcft  and  moi  fa 
but  dries  after  feveral  months  into  a kind  of 
animal  mould,  in  which  we  find  fame  traces  of 
fat,  of  carbon,  and  of  alkaline  phofphate  and 
muriate.  When  the  mufcular  flefli  experiences 
the  putrefactive  motion,  after  having  been  im- 
merfed  in  water,  its  decompofition  gives  rife  to 
another  produft.  There  is  formed fattys 
white,  fulible  matter,  confiderably  refembling 
ivhat  is  called  fpermaceti , and  which  I have 
already  delignated  by  the  name  of  cidipocivc* 
This  phenomena  takes  place  fa  conftantly,  as  I 
firft  obferved  fourteen  years  ago,  in  all  the 
mufales  of  the  carcafes  of  animals  expofed  upon 
the  borders  of  rivers,  brooks,  and  lakes,  that 
I have  propofed  its  re-production  in  order  to 
procure,  from  animal  remains  that  are  gene- 
rally thrown  away  in  the  country,  and  even  in 
large  towns,  a kind  of  fat  which  may  be  of  ufe 
in  ftveral  of  the  arts.  It  was  undoubtedly  from 
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this  propofal  that  Mr.  Gibbes  has  defcribed 
this  new  art  in  the  volume  of  the  Royal 
Society  of  London,  for  the  year  1797. 

17.  It  {till  belongs  to  the  province  of  chemif- 
try  to  determine  the  changes  which  the  mufcles 
expeiience  in  different  kinds  of  difeafes  which 
attack  their  texture,  and  at  the  fame  time  alter 
their  intimate  nature  or  compofition.  This  art 
will  {how  what  happens  to  them  in  the  dimi- 
nution of  their  alterability,  in  the  foftnefs 
which  they  lometimes  acquire,  and  which  ren- 
deis  them  very  eafy  to  be  torn,  in  their  ac- 
quiring the  bright  red  or  light  brown  colour, 
which  characterizes  them  in  the  courfe  of  other 
affections,  and  efpecially  in  the  white  colour, 
and  fatty  undfuous  afpedt  which  they  contradi 
In  the  courfe  of  long  continued  paralytic  im- 
mobility and  infenfibility. 

18.  The  difference  of  the  mufcles  in  the  dif- 
ferent orders  of  animals  is  alfo  one  of  the 
moft  important  objedts  of  chemical  refearch  for 
the  animal  philofophy,  but  unfortunately  one 
of  the  leaft  advanced;  for  we  can  fcarcely 
reckon  amongft  thefe  refearches  the  firft  experi- 
ments made  more  than  fixty  years  ago  by 
Geoffroy  upon  the  nutritive  quality  of  different 
kinds  of  flefh  compared  with  each  other.  The 
objedt  of  chemical  analyfis  ought  to  be  to 
molve  the  following*  queffions,  the  folution  of 
which  can  be  expedled  from  this  alone.  In 
what  does  the  mufcular  flefh  of  the  mammalia  of 
the  chafe,  charadferized  under  the  name  of 
^ black 
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black  meat  or  y enifon  by  its  brown  or  dark  red 
colour,  differ  from  that  of  the  ordinary  mam- 
malia ? Are  the  mufcles  of  the  carnivorous 
animals  different  from  thofe  of  the  frugivorous  t 
How  does  the  compofition  of  the  fiefli  ot  young 
animals  differ  from  that  of  the  fame  animals 
more  advanced  in  age  ? Is  the  white  fiefli  of 
birds  of  a different  nature  from  that  of  the 
mammalia  and  from  that  of  the  birds  with  black 
and  odorous  flefh,  as  well  as  from  the  oily  and 
hard  fiefli  of  water-fowl?  What  is  the  compa- 
rative nature  of  the  fiefli  of  fifties,  both  in  the 
cartilaginous  and  in  the  prickly  fpecies,  of 
that  of  the  fea  and  of  frefli- water  fifties,  of 
that  of  the  oviparous  quadrupeds,  of  fer- 
pents,  of  infedts,  and  of  the  teflacea?  Ail  thefe 
queftions,  and  many  others  to  which  thefe 
will  naturally  lead,  are  adapted  to  throw  the 
greateft  light  upon  the  phenomena  of  life,  of 
irritability,  of  the  tonic  force,  &c. 


Article  IX. 

Of  the  Dermoid  Texture , or  of  the  Skin,  and  of 
the  Epidermoid  Texture , or  the  Epidermic . 

1.  THE  body  of  the  greater  number  of  ani- 
mals is  iny eloped,  and  all  its  organs  are  covered 
by  feyeral  layers  of  different  membranes, 
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which  are  called  in  general  teguments.  In 
man,  in  whom  this  cutaneous  covering  is  the 
molt  perfect  and  the  heft  organized,  as  it  is 
not  only  deftined  to  contain  all  the  other  parts5 
out  alio  to  form  the  feat  of  the  fenfe  of  touch, 
which  is  more  or  îefs  déficient  in  moft  of  the 
animals  ; the  teguments  are  compofed  of  three 
membranes  or  three  fucceffive layers:  the  inner- 
moft,  that  which  is  applied  immediately  upon 
the  fatty  cellular  texture,  is  the  thick  eft,  the 
itrongeft,  the  moft  refitting  : it  is  the  ikin  pro» 
perly  fo  called,  or  the  derma.  Above  and  on 
the  outfide  of  this  firft  tegument  is  a loft,  cel- 
lular, areolar,  mucous  layer,  formed  of  a thin 
net-work,  the  meflies  of  which  are  filled  with 
a kind  of  gelatinous  texture,  in  the  midft  of 
which  are  placed  as  upon  cuihions,  the  papil- 
lary extremities  of  the  nerves,  the  feat  of  the 
touch  : this  fécond  layer  is  the  reticular  texture 
of  Malphighi.  Finally,  on  the  outfide  of  and 
above  this  fécond  texture,  is  applied  a fine, 
tranfparent  membrane,  dry  externally,  which 
covers  the  nerves,  and  is  known  by  the 
name  of  epidermis.  In  the  animals  this  laft 
covering  varies  greatly  ; there  is  befides,  under 
the  fkin,  a flat  mufcle,  generally  diffufed  over 
the  whole  bodj^,  which  is  called  the  flejliy 
panicula. 

2.  Thefe  three  fucceffive  teguments  differ  in 
the  different  parts  of  the  body  ; they  are  fine 
and  delicate  in  fome  parts,  thicker,  and  more 
folid  in  others,  rIhe  nerves  of  touch  in  man 
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are  more  multiplied  and  of  a more  elegant, 
more  regular,  and  more  diftincl  ftriiChire  at  the 

o J 

extremities  of  the  fingers.  Tlie  derma  is  in  gene- 
ral and  in  all  animals  extensible,  perforated  with 
holes  which  permit  the  nerves,  the  hairs,  and 
the  extremities  of  the  arteries  to  pafs  through  ; 
it  varies  greatly  with  refpedt  to  its  thicknefs,  its 
elafticity,  its  tenacity,  in  the  animals  ot  dif- 
ferent orders  and  genera*  The  reticular  and  mu- 
cous texture  is  more  or  lefs  foft,  denfe,  and  thick, 
according  to  the  parts  to  which  it  belongs  ; 
it  has  neither  the  fame  organization,  nor  the 
fame  extent,  nor  the  fame  fun 61  ions  m the  ani- 
mals whofe  fkin  is  covered  with  hairs,  feathers, 
or  fcales.  It  is  charged  with  a black  matter 
in  negroes  \ and  when  it  has  been  deftroyed 
by  a wound  or  ulcer,  this  portion  of  the  fkin 
remains  white  in  the  cicatrix: 

The  epidermis  is  an  almoft  inorganic  mem- 
brane ; it  is  compofed  of  laminæ  or  plates  difk 
pofed  in  fuch  a maimer  that  their  edges  cover 
each  other  like  the  fcales  of  fillies.  It  is  trans- 
parent, and  very  thin:  it  is  re-produced  very 
eafily  and  very  quickly  ; its  place  is  fupplied 
by  real  hard  and  horny  fcales  in  fillies,  in  fer- 
pents,  and  in  the  oviparous  quadrupeds. 

In  general  there  exifts  no  organic  texture 
more  varied  and  more  different  in  itfelf  than 
the  whole  of  the  integuments  in  the  different 
orders  or  genera  of  animals.  It  would  require 
a very  extenfive  anatomical  differtation  to  point 
out  only  their  principal  differences,  and  thefç 
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details  would  here  be  out  of  place*  It  may  be 
lufficient  to  remark  that  it  is  in  the  diverfity  of 
the  fkin,  and  efpecially  in  that  of  the  extremities 
and  appendages  which  cover,  defend,  or  arm  it, 
that  the  principal  apparent  difference  of  thefe 
beings  conflits,  and  that  this  is  conftantly  the 
indication  or  the  feat  of  a more  or  lefs  confider- 
ahle  difference  in  the  primitive  or  interior  organs 
of  animals. 

3»  In ftead  of  considering  all  the  varied 
modifications  of  properties  and  of  ffruéture  of 
the  different  orders  of  animals,— modifications 
concerning  which  chemiftry  will  at  fome  future 
period  have  as  many  details  and  precife  notions 
to  give  as  the  anatomical  descriptions  furnifh, 
and  which  will  diffufe  over  the  arts  and  the 
employment  of  the  tegu  men  tous  texture  in  ge- 
neral a light  which  would  in  vain  be  expedited 
from  any  other  fcience  ; I fhall  occupy  myfelf 
only  with  its  general  competition,  which  pre- 
fents  more  or  lefs  analogy  in  all  animals.  The 
tkin  of  man,  and  of  fome  of  the  mammalia, 
will  more  particularly  ferve  me  as  example; 
and  in  treating  of  the  character  of  fome  other 
fkins,  I fhall  only  endeavour  to  feize  their  moft 
remarkable  relations.  I fhall  examine  more 
particularly  the  three  different  textures  of  the 
human  fkin,  becaufe  it  is  the  moft  complicated  in 
its  organization  ; and  I fhall  make  it  as  it  were 
the  type  to  which  1 fhall  refer  the  properties 
of  the  other  fpecies  of  cutaneous  textures  of 
animals. 


4.  "The 
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4.  The  derma,  or  the  (kin  properly  fo  called, 
when  well  feparated  from  the  fat,  the  cellular  la- 
minæ,  and  the  veffels  which  adhere  to  it,  as  well 
as  from  the  mufcular  fibres  with  which  it  is  pro- 
vided in  animals,  is  a thick,  hard  membrane, 
capable  of  being  extended,  elaftie,  difficult  to 
be  cut,  prefen  ting  fibres  arranged  or  difpofed 
like  the  hairs  of  felt,  leaving  fome  areolar  in- 
terlaces between  them  of  a white  colour.  When 
it  is  brifkly  heated,  it  contracts  and  is  agitated  ; 
upon  burning  coals  it  melts,  fwells,  exhales  a 
fetid  odour,  and  is  reduced  into  a coal  c on  fid  cr- 
ab ly  difficult  to  be  burned.  It  affords  by  the 
retort  nearly  the  fame  principles  as  the  fibrous 
matter,  a thick  oil,  and  much  carbonate  of 
ammonia.  The  products  are  in  general  very 
fetid  ; weak  acids  foften  it,  fwell  it,  give  it 
tranfparency  and  diffolve  it  ; the  nitric  acid 
difengages  from  it  much  azotic  gas  and  Pruffic 
acid,  and  changes  it  into  fat  and  oxalic  acid  : 
the  concentrated  caufiic  alkalies  diffolve  it,  and 
convert  it  into  ammonia  and  oil.  It  is  con- 
verted by  its  fpontaneous  deeompofition  in 
water,  and  in  moift  and  fat  earth,  into  adipo- 
cirous  matter  and  ammonia,  as  may  be  obferved 
in  burying  places.  The  fkins  of  the  carcafes  that 
have  been  buried  for  feveral  years,  are  found 
very  diftinct  and  feparate  from  the  fubjacent 
parts,  prefenting  a grey  layer,  confiderably 
greafy,  brittle,  and  exhibiting  all  the  cha~ 
radiers  of  an  ammoniacal  foap4 


5.  The 
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5.  The  action  of  water  upon  the  derma  is 
the  procefs  whereby  its  nature  and  competition 
are  afcertained  in  the  nioft  accurate  manner. 
The  derma,  immerfed  and  kept  in  cold  water, 
dilates,  becomes  (lightly  fbftened,  fwells,  lofes 
fome  of  its  tenacity,  and  at  length  becoming 
at  the  fame  time  thicker,  fuffers  the  hairs  which 
cover  it  to  be  pulled  out  with  cafe,  after  which 
it  becomes  femi-tranfparent,  and  feems  to  af- 
fect the  gelatinous  nature  by  this  maceration. 
When  the  (kin  is  left  for  a long  time  in 
this  fluid,  it  becomes  altered,  putrefies,  emits  a 
(Iron g fetor,  becomes  like  a foft  jelly,  and  af- 
fames an  ammoniacal  fmell.  If  inftead  of 
letting  it  putrefy  in  this  manner,  we  boil  in  it 
a fuffieient  quantity  of  water  after  it  has  been 
fwelled,  we  fee  it  melt,  diffolve  entirely,  and 
form  a vifeid,  gluey,  thick,  ropy,  and  even 
glairy  liquor,  which  acquires  a homogenous 
confidence  and  liquidity  when  it  is  boiled  for 
a fuffieient  length  of  time.  In  this  manner  is 
formed  a real  animal  mucilage,  a jelly  which 
becomes  fixed  or  congealed  by  refrigeration, 
and  which  affords  glue  by  evaporation  and 
concentration.  In  many  of  the  arts  this  pro- 
perty is  well  known  and  employed  with  much 
fuccefs.  Different  glues  are  prepared  with 
glove-lkin,  eel-fkin,  ffireds  of  the  (kins  of  qua- 
drupeds, of  different  fillies,  &c.  It  is  eafy  by 
this  fingle  procefs  to  find  a remarkable  difference 
between  tfe  different  kinds  of  (kins.  That  of 

(idles 
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£ ill  es  melts  quickly  ; that  of  man  and  of  the 
mammalia,  of  the  bullock  and  of  the  horfe, 
do  not  diffoive,  except  with  the  addition  of  more 
water,  heat,  and  time  ; but  all  of  them,  wdien 
fubjedled  to  a fnfficient  maceration,  at  laft  melt 
in  the  water,  and  pafs  to  the  fiate  of  jelly  or 
glue. 

6.  When  we  obferve  with  great  attention  what 
happens  in  this  t ran  fit  ion  of  the  dermoid  tex- 
ture into  the  ftate  of  gelatin  by  ebullition  in 
water,  we  remark  that  the  fkin  of  the  bullock 
or  of  the  horfe,  which  is  very  analogous  in  this 
relped  to  the  human  fkin,  prefents,  previous  to 
its  melting,  fibrous  or  filamentous  flakes  which 
fwim  in  tile  liquor,  and  do  not  diffoive  without 
much  difficulty,  whilft  another  portion  has  been 
diffolved  by  the  firft  impreffion  of  the  boiling 
water.  Hpnce  it  has  been  concluded  that  tlie 
dermoid  texture  is  compofed  of  two  principal 
matters,  the  gelatin  and  the  fibrin.  Citizen 
Seguin,  who  has  much  occupied  himfelf  with 
the  analysis  of  this  texture,  with  a view  to- 
wards determining  the  theory  and  perfecting 
the  art  of  tanning  fkins,  has  formed  more  ma- 
ture notions  relative  to  its  eompofition  than 
ehemiftry  before  poffefled  refpedting  this  object. 
According  to  him,  the  cutaneous  fibre,  being  very 
analogous  to  the  fanguineous  or  nmfcular  fibrin, 
ts  only  a kind  of  oxigenated  gelatin,  incapable 
of  being  combined  in  its  fibrous  ftate  with 
water  and  the  tannin  principle:  it  is  necefiary 
to  unborn  it  as  it  were,  or  to  deprive  it  of  a 
\ oh.  IX.  A a p{  ifi  I on 
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portion  of  its  oxigen,  in  order  to  render  it  fuf- 
ceptible  of  uniting  with  the  tannin.  It  appears 
that  a fimilar  difoxigenation  takes  place  in  the 
long  and  fucceffive  action  of  cold  and  of 
boiling  water  upon  the  derma,  fmce  from  having 
been  fibrous  and  infoluble  at  firft  it  at  laft  be- 
comes intirely  foluble  and  gelatinous.  The 
effect  of  the  great  and  fpeedy  folubility  of  the 
fkins  of  fifhes  and  of  oviparous  quadru- 
peds, and  the  facility  with  which  they  form 
jelly,  as  well  as  the  large  quantity  which  they 
afford,  is  in  favour  of  this  idea  of  the  oxige- 
nated  nature  of  the  derma,  fin  ce  it  appears 
to  approach  the  nearer  to  the  gelatinous  ftate  as 
it  belongs  to  animals  that  refpire  lefs,  that 
require  lefs  atmofpheric  oxigen,  and  whofe 
blood  is  the  lead  heated. 

7.  The  obfervations  and  experiments  which 
Citizen  Seguin  has  made  upon  tanning,  having 
led  him  to  this  theory  of  the  nature  of  the  tex- 
ture of  the  fkin,  it  is  neceffary  to  give  the  refait 
of  his  experiments  in  this  place.  The  precipitate 
of  glue  or  of  pure  gelatin  by  tannin  is  brittle, 
and  if  the  derma  were  purely  gelatinous,  tanned 
fkins  would  be  equally  brittle.  The  fibrous 
texture  of  the  derma  does  not  combine  with 
the  tannin  ; but  when  we  caufe  it  to  return  to 
the  gelatinous  date  by  taking  oxigen  from  it 
we  render  it  fufceptible  of  combining  it  with 
tannin.  This  is  what  is  done  in  the  preliminary 
clearing,  fbftening,  and  fwelling  of  the  fkins 
before  they  are  fubjefted  to  the  tanning  opera- 
tion 
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tion.  The  fibrous  part  and  texture  of  the  derma 
being  of  an  irritable  nature,  the  aétion  of  the 
Weak  acids  or  alkalies  caufes  the  fmall  hollow 
filaments  of  thefe  fibres  to  contract  and  thicken* 
till,  by  this  afition  itfelf,  this  property  is  ex» 
haufted  by  the  effect  of  fhorteiling*  which  dimin- 
ifhes  the  length,  and  increafes  the  thicknefs  of 
the  derma.  Its  gelatinous  part  is  dilated,  divi- 
ded, eafy  to  be  diifolved  and  actually  diifolved 
in  the  water  with  which  it  is  foaked  ; at  the 
fame  time  that  its  fibrin,  dilated  and  shortened, 
is  unburned  by  lofing  a portion  of  its  oxigen. 
In  proportion  as  it  is  difoxigenated,  it  combines 
with  the  tannin  which  is  depofited  in  it:  it  muft 
not  be  too  much  unburned,  nor  return  to  the 
ftate  of  pure  gelatin;  which  would  render  it 
over-tanned  and  too  brittle:  it  is  on  this  account 
that  in  the  dwelling,  the  portion  of  gelatin  which 
it  contains  is  taken  from  it.  Tile  gallic  acid 
which  exifts  in  the  tanning  water,  already  ex- 
haufted  of  tannin  bv  the  (kins,  and  which  is 
difcovered  ill  it  by  its  precipitating  the  ful- 
phate  of  iron  in  the  black  ftate,  particularly 
effects  this  decompofition  of  the  fibrous  part  of 
the  fkin,  as  we  fee  it  effect  the  difoxigenation 
of  filver,  of  gold,  and  of  feveral  other  metals 
when  we  pour  it  into  their  folutions  : it  is  on 
this  account  that  the  ex  haufted  tanning  water 
is  fo  ufeful  for  the  dwelling  and  unhairins*  of 
the  fkms.  Finally,  the  fibrous  derma,  thus  un- 
burned, Shortened,  irritated  and  afterwards  com- 
bined in  a demi- gelatinous  ftate  with  tannin, 

having 
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having  loft  its  irritable  property  and  primitive 
nature,  can  no  longer  be  ihortened  nor  change 
its  dimenfions.  However  this  tanned  compound 
which  in  good  leather  is  not  real  tanned  gelatin, 
may  ft  ill  be  elongated  and  flattened,  and  pre- 
serve a fort  of  ductility  under  the  hammer  of 
the  flroemaker  who  beats  and  works  it  ; but  it 
keeps,  like  the  metals,  the  dimenfions  which  it 
has  acquired  by  p ref fure, 

h.  W e may  therefore  draw  the  following  infer- 
ences from  thefe  ingenious  obfervations  relative 
to  the  nature  of  the  derma  : that  it  is  in  general 
formed  of  two  textures  or  two  diftindi  matters  : 
the  one  of  which  is  gelatinous,  immediately 
foluble  in  water  and  immediately  précipitable  by 
tannin  : this  is  extradfed  from  the  ordinary  fkins 
of  quadrupeds  before  they  are  tanned.  The  other 
matter,  the  true  folid,  extenfible,  elaftic,  irritable 
texture  of  thefkin  of  man,  of  the  mammalia,  and 
of  the  birds,  is  the  fibrin  or  oxigenated  gelatin; 
it  contains  the  former  in  its  meihes,;  it  contrats 
in  one  direction  and  fwells  in  its  length  by  the 
action  of  the  faline  ftimuli  ; it  is  unburned  by 
the  acids,  by  long  expofure  in  water,  and  by 

ebullition  ; it  returns  to  the  gelatinous  or  femi- 
gelatinous  flate  according  to  the  proportion  of 
oxigen  that  is  taken  from  it.  It  is  undoubtedly 
in  the  proportion  of  thefe  two  matters  that  the 
difference  of  the  two  kinds  of  fkins  confifts 

P 

which  is  variable  according  to  the  nature  of  the 
animals,  their  manner  of  living,  their  very  high 
r very  low  degree  of  oxigenation,  &c. 

9.  The 
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9»  The  reticular  texture  of  Malpighi,  or  the 
mucous  net- work  fituated  immediately  upon 
the  furface  of  the  derma,  and  which  contains 
the  nervous  papillæ  deftined  for  the  perception 
of  the  touch,  appears  to  be  compofed  of  two 
different  fubftances  ; a foft  gelatinous  coverings 
extended  over  the  whole  furface  of  the  fkin  and 
very  light*  and  very  fine  granulated  tubercles, 
which  are  nothing  elfe  than  nervous  expanfions. 
Chemical  analyfis  has  not  been  able  to  operate 
upon  this  texture,  as  it  is  fo  fine  and  delicate* 
that  it  cannot  be  feparately  detached,  and  fo 
veral  anatomifts  have  denied  its  exiftence,  not 
having  been  able  to  difcern  it,  even  with  the  aid 
of  ft  ron  g magnifying  glaftes  and  microfcopes.  If 
is  fuppofed  that  the  black  colour  of  the  negroes 
has  its  feat  in  this  texture,  and  that  it  depends 
upon  a colouring  matter  diffufed  in  it,  becaufe 
this  black  fubftance  may  be.removed  by  means  of 
folvents  withouttouching  the  derma  and  leaving 
it  white,  and  becaufe  the  layers  of  the  epider- 
mis  when  fkilfully  feparated  are  tranfparent  and 
colourlefs.  Nothing  has  yet  been  done  with 
refpedt  to  the  colouring  matter  of  the  fkin  of 
negroes,  neither  do  we  know  what  is  its  nature; 
we  know  however  that  it  is  capable  of  being 
difcoloured  and  paffmg  into  a yellow  tinge  by 
the  contadi  of  the  oxigenated  muriatic  acid.  A 
negro  who  had  placed  his  foot  in  a ley  of  oxigen- 
ated muriatic  acid,  and  held  it  for  feme  time  in 
that  liquid,  prefeiitecl  the  part  aim  oft  difcoloured 
gnd  inclining  towhitenefs  ; but  a black  colour 
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as  beautiful  and  as  pure  as  that  which  it  had 

before  was  entirely  formed  at  the  end  of  fome 
days. 

10.  The  fcaly,  dry  and  tranfparent  texture 
of  the  epidermis  in  man  proves  by  its  mere 
afpect,  that  it  differs  remarkably  from  that  of 
the  cutis:  it  is  far  from  being  fo  diftincl  in 
the  animals.  When  the  human  fkin  is  boiled  in 
water,  according  to  the  obfervation  of  Citizen 
Chaptal,  it  firft  grows  tough,  and  feparates 
into  two  diftinft  parts  : the  leather,  or  the  cutis, 
which  contrats,  thickens  and  acquires  the 
confidence  of  a foftened  cartilage  ; and  the 
epidermis,  which  does  not  cliffolve,  whereas  a 
continued  ebullition  changes  the  cutis  into  a 
gelatinous  mucilage.  Alcohol  does  not  attack 
the  epidermis,  even  when  kept  for  a long 
time  in  digeftion  upon  this  membrane.  The 
cauftiç  alkaline  leys  diffolve  it  with  eafe.  The 
fame  folution  is  obtained  with  lime  water  ; but 
this  folution  does  not  .take  place  unlefs  du» 
Tiiig  of  a much  longer  fpace  of  time  than 
that  which  the  pure  alkali  requires  : this  we 
perceive  even  in  rubbing  a cauftic  alkaline  ley 
between  the  fingers  ; for  it  all unies  an  oily  con» 
fiffence  and  feel,  in  proportion  as  the  ley  a<ffs  * 
upon  the  epidermis  which  it  diffolves.  Citizen 
Chaptal  finds  in  thofe  properties  an  analogy 
between  the  external  epidermis  of  the  human 
body  and  the  matter  which  covers  fi]k.  He 
obferves  that  when  a fkin,  provided  with  its 
epidermis,  is  immerfed  into  a iolution  of  tannin, 

the 
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the  latter  only  penetrates  it  on  the  flefli  fide, 
and  that  the  epidermis,  which  docs  not  com- 
bine with  this  fubftance,  prevents  its  paffing 
from  the  fide  of  the  hair  or  grain  fide.  In  the 
nnflefhing,  the  epidermis  is  removed  from  the 
fkin,  which  then  admits  the  tannin  at  both  its 
furfaces;  and  the  lime,  which  is  generally  em- 
ployed in  this  operation,  adts  as  a folvent  of 
this  exterior1  membrane.  Lime-water,  on  ac- 
count of  the  fmall  quantity  of  the  earth  which 
it  contains,  adts  but  very  little,  and  requires 
to  be  renewed  in  order  to  feparate  this  external 
membrane. 


Article  X» 

Of  the  Corneous  Texture , of  the  Hairs , and  of 

the  Nails  or  Hoofs . 

1,  SCARCELY  any  part  of  the  furface  of 
the  human  body  is  entirely  deflitute  of  hairs  ; 
indeed  they  are  well  marked  and  in  com 
fiderable  quantités  only  in  certain  regions, 
efpecially  the  axillae,  the  pubes,  the  linea  alba, 
the  front  of  the  breaft,  the  region  of  the 
flioulder  blades,  the  thighs  and  legs,  the  back 
of  the  hands,  part  of  the  face,  of  the  chin, 
and  the  upper  part  of  the  neck»  There  are 
fome  individuals  in  whom  almoft  the  whole 
furface  of  the  body  is  hairy,  but  thefe  are  in 

general 
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general  rare.  The  palm  of  the  hands,  the  foies 
of  the  feet,  the  red  part  of  the  lips,  the  furface 
of  the  prepuce  and  of  the  glands,  and  in  gene- 
ral all  the  parts  that  are  covered  with  the 
epithelium , are  the  only  part  which  are  con- 
flantly  deftitiite  of  hair.  They  are  difpofed  in 
a regular  manner  in  feme  parts,  curved  into 
arches  in  the  eye-brows,  bent  and  projecting  in 
the  eye-ladies,  rigid  and  like  fmall  pincers  in 
the  noftrils,  when  they  are  called  mbices  ; ered 
and  in  tufts  in  the  concha  of  the  ears,  turned 
in  different  directions  upon  the  chin,  curled 
and  diort  upon  the  pubis,  the  axillæ,  See. 

2.  The  fkin  of  the  cranium  is  provided  with 
long  hairs  very  clofe  to  each  other,  deftined  to 
defeend  over  the  forehead,  the  ears,  the  back 
of  the  head  and  ihoulders,  when  they  are  fuf- 
fered  to  grow,  conflicting,  like  the  beard,  the 
natural  ornament  of  man,  and  a defence  aoainft 
the  rain,  the  heat  of  the  fun,  infects,  falls  and 
blows,  cold,  & c.  The  hairs  of  the  head  have  not 
the  fame  ftructure  as  thofe  of  the  other  parts  of  the 
body,  though  they  are  of  the  fame  nature.  Much 
more  tufted  and  flraight,  they  grow  to  a much 
more  confiderable  length,  and  their  growth  has 
no  real  limits.  Men  differ  very  much  from  one 
another  with  refpect  to  the  nature  of  their 
hairs;  and  their  races  are  charaélerized  by  hairs 
long  and  flraight,  fhort,  curly  or  crifped,  foffc 
pr  rigid,  long  or  lhort.  _ . , . , 

.3.  I ht  coloui  of  the  hairs  alfo  conflitutes 
one.  oi  the  molt  lemarkable  differences;  it 
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varies  in  different  countries,  latitudes,  cli-* 
mates,  temperatures,  ages,  and  fexes*  The  hu* 
man  foetus  has  them  frequently  white  ; they 
remain  foin  cold  countries:  however,  in  the 
moft  rigorous  climates  and  towards  the  poles 
they  are  brown.  In  the  fiftieth  degree  of  lati- 
tude, according  to  Haller,  red  hair  was 
formerly  the  moft  frequent.  The  hotter  the  cli- 
mates are,  the  more  the  hair  approaches  to 
the  black.  An  exception  to  this  rule  are  the 
Albinos,  fo  called  on  account  of  their  pale-blue 
fkin  and  their  milk-white  hair.  It  is  generally 
faid,  that  cold  and  phlegmatic  temperaments 
that  abound  in  white  juices  are  characterized  by 
very  fair  hair  ; that  the  choleric  temperament 
produces  red  hair,  and  the  fanguine  black* 
Whatever  be  the  climate,  the  hairs  conftantly 
turn  white  in  old  men,  and  become  tranfparent 
by  the  drynefs  of  their  centre.  It  is  alfo 
commonly  faid  that  grief  turns  the  hair  white, 
though  moft  phyfiologifts  deny  the  certainty  of 
this  fact.  Some  difeafes  produce  this  effedh 
In  feveral  animals,  efpecially  hares  and  rabbits, 
the  hair  becomes  white  in  the  winter,  parti- 
cularly towards  their  points.  The  diame- 
ter of  the  hairs  of  the  head  has  been  efti- 
mated  at  between  two  anc^  Th>  °f  an  inch. 
Withof  counted  572  black  hairs  in  the  fpace  of 
an  inch,  60S  brown,  and  790  fair  ; fo  that  the 
latter  are  reckoned  to  be  the  thiimeit. 

4.  The  hairs  have  a very  remarkable  ftruc- 
turel  which  has  been  very  well  defer i bed  by 

feveral 
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lèverai  anatomifts,  efpeeially  Malpighi,  Leder~ 
jnuller,  Withof,  Ch  irac,  and  Haller.  Under 
the  cutis,  and  in  the  mtdft  of  the  fat  which 
d i {tends  the  cellular  texture,  are  implanted  in 
this  cutaneous  fat  which  appears  to  be  their 
true  feat,  oval,  flat,  reddifh  bulbs,  formed  of  a 
hard,  elaftic,  exterior  tunic,  and  fupplied  by 
languineous  veflels.  The  interior  of  this  ex- 
ternal integument,  which  is  hard  and  eafy  to 
be  cut  into  fmall  laminæ,  and  from  which  a 
more  or  lefs  vifeous  fanguineous  liquid  flows 
when  it  is  open  or  punéiured,  contains  a fmaller 
bulb,  cylindrical,  oblong,  hard  and  white.  The 
bafe  of  the  hair  is  inclofed  in  this  interior 
bulb;  the  hair  in  it  is  finer,  and  fofter  than  in 
its  exterior  part,  crooked  and  conical.  It  iflues 
from  the  tube  covered  with  two  integuments 
furniflied  by  the  membrane  of  both  bulbs. 
When  it  has  arrived  at  the  pore  of  the  fkin 
through  which  it  paffes,  it  relinquifhçs  its  exte- 
rior covering,  and  retains  only  the  interior. 
In  palling  immediately  under  the  epidermis,  it 
raifes  and  pullies  before  it  this  membrane,  which 
furrounds  it,  and  thus  furniflies  it  with  a fécond 
exterior  covering.  This  fécond  tunic  adheres 
ftrongly  to  the  proper  tunic  which  the  hair 
receives  from  the  interior  bulb;  it  is  tranfpa- 
rent,  hard,  and  corneous.  When  we  cut  this 
epidermoid  tunic,  we  find  the  interior  texture 
of  the  hair  compofed  of  from  five  to  ten  fila-> 
inents  connected  together  by  a mucous  and 
gluey  texture  ; this  interior  and  central  texture 
2 of 


HAIRS,  HORNS,  &Cf  SÔ3 

of  the  hair  is  thick  as  in  the  bulb  itfelf  : it 
fhrinks  and  difappears  by  drying, 

5.  To  this  ftmcfure  defcribed  by  the  ana- 
tomifts,  and  efpecially  by  the  illuflrious  Haller, 

I ihall  add  that  the  exterior  covering  appears 
frequently  to  form  fcales  detached  from  the 
furface  of  the  hair,  towards  the  upper  part  of 
each,  like  fmall  branches  diverging  from  it, 
and  that  it  is  on  this  account  that  when  we  rub 
a hair  between  two  lingers,  it  " always  raiies 
itfelf,  like  the  beard  of  corn,  in  the  direction 
from  its  bafe  towards  its  point:  fo  that  when 
we  pafs  this  delicate  organ  between  the  fingers 
with  a rotatory  motion,  we  may  eafily  diftin» 
guilhits  bafe  from  its  point  by  the  circumltance 
that  it  always  moves  in  the  diredtion  of  the 
latter  ; that  is  to  fay,  it  afcends  if  the  point 
be  placed  downwards,  and  defcends  if  it  be 
placed  uppermoff  It  is  by  this  ftrudture, 
which  anfwers  initead  of  ramifications,  and  adls 
as  it  had  very  fhort  branches,  that  Citizen 
Monge  has  explained  the  effeét  of  felting 
which  hairs  experience  by  the  mere  friftion 
or  percuffion  which  is  applied  to  them  : thefe 
fmall  filaments  become  engaged  in  their  reci- 
procal notches,  and  are  thus  folidly  hooked  toge- 
ther by  prefling  them  clofe  again  ft  each  other. 
It  is  alfo  evident,  according  to  the  fmicture  that 
has  been  indicated,  that  the  hairs,  viewed  by 
the  microfcope,  muff  appear  like  kinds  of  flicks 
tranlparent  and  folid,  like  fcales  or  horn  ; that 
when  we  cut  them,  and  view  their  horizontal 

feet  ion, 
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fed ion,  or  the  perpendicular  with  their  axis* 
they  mult  exhibit  a kind  of  marrow  at  their 
centre  ; that  this  central  medullary  texture, 
proceeding  from  the  interior  bulb,  mud,  by 
drying,  leave  the  membranes  alone,  tranfparent 
and  dry,  and  give  whitenefs  to  the  hairs  ; that 
when  they  begin  to  dry  they  muft  fplit  at  their 
extremities,  and  that  it  is  on  this  account  that 
we  frequently  find  them  bifurcated.  It  is  alfo 
evident,  that  on  account  of  their  double  cover» 
ing,  and  of  the  medullary  and  filamentous 
centre  which  they  contain,  the  hairs  muft  poffefs 
a certain  ftrength,  and  fupport  fome  weight 
without  breaking. 

6.  We  may  alfo  confider  the  hairs  as  hollow 
tubes,  or  duds,  communicating  immediately 
with  the  cellular  texture,  capable  of  pouring 
into  the  atmofphere  a vaporous  liquid,  or  one 
fufceptible  of  diffolving  in  it,  and  conftituting 
a particular  emundory.  They  are  capable  of* 
impeding  the  eledric  fluid,  and  of  infulating 
thofe  bodies  which  they  cover,  as  filkdoes.  They 
poffefs,  like  many  animal  textures,  the  hygro- 
métrie property  in  fo  marked  a degree,  that 
they  are  employed  for  cotiftruding  hygrometers 
in  preference  to  all  others.  It  is  on  this  account 
that  the  hair  fo  readily  lofes  its  curl  by  the 
contad  of  water,  of  dew,  or  of  fogs.  The  hairs 
dry  and  fall  off  in  difeafes  ; their  bulbs  are  fre- 
quently deffcroyed  by  depraved  ftates,  or  ulce- 
rations of  the  cellular  texture.  They  fwell  and 
become  painful,  though  infenfible  in  their  pro* 
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per  texture,  by  the  effeéi  of  the  plica  polonicct a 
Their  diameters,  being  augmented  in  this  affec- 
tion, permits  the  blood  to  flow  out  by  their 
extremities  ; and  it  is  upon  this  principle  that 
we  are  to  account  for  the  drops  of  blood,  or 
the  hæmorrhages,  which  follow  the  cutting  off 
the  hair  in  this  terrible  malady.  Finally,  the 
hairs  receive  fuch  an  influence  from  external 
bodies,  that  the  perfons  who  work  copper  have 
them  coloured  green  by  the  oxide  of  this  metal, 
even  in  their  interior  part,  and  not  merely 
in  their  external  layers. 

7.  After  having  deflmbed  the  ffrufture  and 
the  phyflcal  properties  of  the  hairs,  we  muff 
occupy  ourfelves  with  the  examination  of  their 
chemical  properties.  Formerly  the  analyfis  of 
thefe  bodies  was  attempted  by  the  aétion 
of  Are:  Neuman  having  treated  a pound  of 
hair  in  the  retort,  obtained  from  it  five  ounces 
and  fix  drachms  of  urinous  fpirit,  two  ounces 
and  one  drachm  of  concrete  volatile  fait,  three 
ounces  and  fix  drachms  of  oil,  four  ounces  and 
three  drachms  of  caput  mortuum,  containing 
twenty  one  grains  of  fait.  But  notwithftanding 
this  kind  of  repartition  of  the  products  of  fix 
ounces  of  diftiiled  hairs  by  Neuman,  it  is  evi- 
dent that  his  analyfis  was  far  from  being 
exaft,  as  he  inti  rely  neglected  the  elaftic  fluids 
which  are  difengaged  in  abundance  from 
diftiiled  hairs.,  and  of  which  be  had  taken  no 
account  ; and  as  he  found  again  the  total 
' weigh  k 
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weight,  it  cannot  be  doubted  that  he  was 
obliged  to  fuppoie  the  quantity  of  fome  of  the 
liquid  produis,  which  he  alone  collected,  to 
be  more  confiderable.  We  fhall  fee,  by  the 
exposition  of  a more  recent  analvfis,  that  there 
are  ftill  other  errors  in  that  of  Neuman. 

8.  It  is  to  Citizen  Berthollet  that  we  owe 
this  fécond  analyfis,  which  is  much  more  exact 
than  that  of  Neuman,  though  the  French 
ehemiit  publifhed  it  in  1776,  in  his  Ob fervations 
Upon  the  Air , at  a period  when  the  analytical 
procédés  were  infinitely  lefs  advanced  and  pew 
fehted  than  they  are  at  prefent.  Two  ounces 
of  hair  afforded  Citizen  Berthollet  one  drachm 
and  eighteen  grains,  or  nearly  a thirteenth  of 
their  weight  of  ammoniacal  carbonate  ; two 
drachms  and  a half,  or  more  than  a fixth  of 
their  weight  of  water,  having  a very  ftron « 
ini  ell  of  burned  hair,  and  ammoniacal  from  the 
commencement  of  the  diftillatipn  ; four  drachms* 
or  a fourth  of  their  weight  of  an  oil,  very  differ-* 
ent  from  that  which  is  obtained  from  the  other 
animal  fubftances  : and  laftly,  there  remained 
four  drachms  and  a half,  or  more  than  a fourth 
of  their  weight,  of  a coal,  the  particles  of  which 
'Were  very  fenffibly  attracted  by  the  magnet, 
and  which  he  was  not  able  to  calcine.  This 
chemift,  is  eftimating  at  a drachm  and  a quar- 
ter the  portion  of  water,  of  oil,  and  of  ammo- 
niacal carbonate  loft,  ftates  at  two  drachms 
and  eighteen  grains  the  elaftic  fluids  difen- 
1 , ' gaged, 
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gaged,  the  nature  of  which  he  has  not  indi- 
cated, and  which  are  manifeftly  carbonated 
hidrogen  gas,  mixed  with  carbonic  acid. 

9.  In  the  account  of  this  analyfis,  he  in- 
fifts  particularly  upon  the  oil  afforded  by  the 
hairs,  on  account  of  its  large  quantity,  as 
well  as  of  its  very  remarkable  properties,  and 
its  difference  from  all  the  other  oils  obtained 
from  different  animal  fubftances*  This  oil  was 
yellow  at  firft,  and  became  black  only  at  the 
end  of  the  diif illation.  It  did  not  alter  the 
colour  of  the  ammoniacal  carbonate  ; it  was 
very  foluble  in  alcohol  ; it  burned  with  the  fc in- 
till at  ion  and  vivacity  which  every  one  remarks 
in  the  intire  hairs  when  burning;  it  remained 
in  a concrete  form  till  the  eighteenth  degree  of 
Reaumur’s  thermometer  : its  weight  was  not 
much  different  from  that  of  the  water  charged 
with  ammoniacal  carbonate  obtained  in  this 
analyfis;  fo  that  when  fluid  it  fwam  at  the  top, 
and  when  concrete  it  funk  to  the  bottom  of 
this  liquid.  He  concludes  from  thefe  obferva- 
lions,  that  the  hairs  are  principally  compofed 
of  oil  ; but  this  conclufion,  which  might  be 
admitted,  hill  in  1 776,  but  which  can  no  longer 
be  confldered  as  exaCt,  muft  now  be  confidered 
only  as  a Ample  proof  of  tlie  great  difpofltion 
which  the  hairs  have  to  affurne  the  oily  cha- 
racter, as  is  proved  in  faCt  by  their  violent 
inflammation,  their  fufibility,  their  fatty  nature, 
and  the  impracticability,  not  only  of  diffolving 
them  in  water,  but  even  of  wetting  them»  It 
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is  alfo  to  be  obferved  that  this  opinion  of  the 
learned  French  Chemins  accords  with  that  of 
Haller,  who,  in  his  great  phyfiological  work, 
remarks  a Angular  analogy  between  the  hairs 
and  the  fat,  the  confiant  fituation  of  the  former* 
in  the  latter,  and  the  frequent  circumftances  of 
morbid  fatty  concretions^  or  fteatomes  filled 


with  hairs. 


10.  The  quantity  of  carbonate  of  am- 
monia afforded  by  the  hairs  appeared  fo  con- 
fiderable  to  Haller,  and  itruck  his  attention  fa 
forcibly,  that  he  was  affoni died  that  J.  Godard, 
who  defcrihed  the  fecret  of  the  preparation 
of  the  Englifh  drops  bought  by  Charles  IL 
King  of  England,  employed  filk  and  not  hair, 
which,  he  fays,  \fould  have  more  eafily  afford- 
ed him  an  abundant  quantity  of  this  fait.  This 
, fame  abundance  led  Citizen  Berthollet  to  doubt 
in  1760,  whether  the  volatile  alkali  didnotexift 
ready  formed  in  the  hairs  ; and  it  is  certain 
that  no  animal  fubftance  affords  it  fo  abundant» 
ly  or  fo  quickly*  It  is  likewife  very  remark- 
able that  its  coal  is  fo  difficult  to  be  burned,  and 
that  it  contains  a very  fenfible  quantity  of  iron 
àttraélable  by  the  magnet.  We  fliould  be 
tempted  to  believe,  according  to  this  fa 61,  that 
the  hairs  contain  in  their  interior  the  colouring 
part  of  the  blood,  and  that  their  coal,  like  that 
of  this  colouring  part,  contains  phofphate  of 
iron.  This  coal  is  hard  and  brilliant,  adheres 
ftrongly  to  the  glafs,  and  refembles  carbonate  of 
iron;  there  is  reafon  to  believe  that  this  coal  is 
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âlfo  charged  with  phofphate  of  lime  ; for 
Citizen  Vauquelin  and  myfelf  have  found  this 
fait  in  the  hairs  of  the  horfe  and  in  the  claws 
of  feveral  animals  ; and  thefe  parts  have  the 
moft  perfect  analogy  in  their  nature  and  compe- 
tition with  the  human  hairs.  There  is  alfo  a 
little  carbonate  of  lime  in  the  alhes  of  hair; 
black  hair  even  appears  to  afford  more  of  it 
than  fair. 

11.  The  hairs  are  thofe  parts  of  the  humân  body 

1 O' 

that  endure  the  longeft;  they  do  not  contain  the 

A 

fame  principle  of  decompofition  and  of  change 
of  nature  which  exifts  in  moft  of  the  other 
animal  fuh fiances  ; thev  are  more  durable  evert 
than  the  bones  ; and  in  ancient  fepulchres  in 
which  the  fkeletons  were  reduced  to  powder, 
or  intirely  deftroyed  by  the  action  of  water 
and  air,  the  hairs  If i 11  fuhfift,  after  having  re- 
fifted  the  efforts  of  ages,  and  atteft  that -hu- 
man bodies  had  been  depofited  in  them.  It  is 
very  eafy  to  conceive  that  this  preservation  de» 
pends  intirely  upon  the  corneous  infoluble 
nature  of  the  hair,  and  that  not  being  alterable 
either  by  air  or  water,  which  gradually  melt 
and  attenuate  all  the  other  animal  fubftançes, 
they  retain  their  properties  and  their  compofi- 
tioneven  in  the  niidft  of  the  deft  met  ion  which 
feizes  upon  all  the  organic  parts.  G annan  in 

his  Treatife  De  miracuils  rnor-tuorum , adduces 
a great  number  of  faffs  and  observations  which 
prove  this  indeftrufti bili ty  and  inalterability  of 
the  hairs. 

Vo£.  IJC*  B b !£.  Though 


12.  Though  fo  little  alterable,  the  hairs  are 
however  not  exempt  from  the  impreffion  oi 
feveral  re-agents  which  more  or  lefs  change  their 
nature.  Strong  ebullition  in  water,  frequent- 
ly employed  in  the  arts  in  winch  thefe  bodies 
are  worked,  carries  them  to  undergo  a fattening 
and  partial  fufion,  tliefirft  fignsoi  which  are  pe- 
ceived  in  the  hygrometrical  a<5tion  which  cold 
water  exercifes  upon  them.  Some  perfons  even 
pretend  that  w hen  they  are  boiled  for  a very 
long  time,  they  become  inti  rely  melted  in  the 
water  and  form  a jelly  ; others  affure  us  that  it 
is  only  a portion  of  the  covering  of  the  hair, 
and  not  its  proper  interior  fubftance,  which  dil- 
folves  in  the  water,  and  abords  the  gelatin 
which  is  obtained  from  it.  No  chemift  has 
hitherto  examined  this  adlion  with  iufficient  at- 
tention* rX  he  decoction  ot  ban  is  always 
coloured. 

IS.  The  acids  alfo  foften  the  hairs  and  difeo- 
lours  them  : the  muriatic  acid  whitens  them  at 
fir  ft,  but  they  become  yellow  by  drying  ; the  ni- 
tric acid  gives  them  a golden  colour.  The  alkalis 
diifolve  them  very  well  and  reduce  them  to  the 
ft  ate  of  a kind  of  reddilh  liquid  foap,  difen- 
gaging  from  them  ammonia  and  appioachmg 
them  to  the  oily  bate-  The  metallic  oxides  in 
general  burn,  and  confequently  blacken  the 
hairs  : they  are  frequently  employed  for  colour- 
ing them  upon  the  head.  Thus  when  they  are 
rubbed  or  impregnated  with  fat  charged  with 
red  oxide  of  lead  and  lime?  they  become  black 
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at  the  end  of  fome  days.  There  are  alfo  em- 
ployed for  this  purpofe  acetite  of  lead,  fome* 
times  even  nitrate  of  lead,  or  the  nitrates  of  mer- 
cury and  of  filver.  After  the  ufe  of  thefe  metallic 
folutions,  the  hairs  are  rubbed  with  oil,  and 
become  ftill  blacker  by  its  contadl.  In  all  thefe 
phenomena  hair  greatly  refembles  filk,  more  ef- 
pecially  the  horns  of  the  mammalia,  the  {hell 
of  the  tortoife,  &c.  Thofe  properties  which 
have  been  defer! bed  relative  to  the  epidermis 
alfo  exhibit  a great  analogy  with  the  texture 
of  'the  hairs. 

14.  The  nails,  which  an  atom  ids  juftly  con - 
fider  as  a prolongation  of  the  epidermis,  and 
like  this  laft,  cover  a mucofo-  nervous  and 
papillary  texture,  grow,  lengthen,  and  are  re- 
newed without  limitation,  as  is  exemplified  upon 
the  fingers  of  the  Faquirs  of  Malabar.  Du  ver» 
ny  lias  compared  them  with  horn,  and  Ludwig 
with  hair,  and  in  fadi  they  are  of  a very  fimi- 
lar  nature  or  compofition.  They  foften  by 
long  maceration  and  decodtion  in  water  ; this 
decodtion  is  rendered  but  very  little  turbid  bv 
tannin,— ftill  Ids  than  that  of  the  hair  ; they 
cannot  he  completely  diffolved.  They  difiblve 
in  the  acids,  are  melted  in  the  alkalies,  are 
coloured  and  burned  in  the  metallic  folutions, 
and  they  adhere  to  colouring  matters  and  are 
folidly  dyed,  as  we  may  lee  by  infpedting  the 
lia nds  of  dyers. 

15.  It  may  he  concluded  from  all  thefe 
fa  dis,  that  the  corneous  animal  texture  and 
dp ec rally  the  matter  of  the  epidermis,  of  the 

Bb  hairs 
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hairs  and  of  the  nails  is  an  oxigenated  gelatinous 
fubftance,  little  or  hot  at  all  foluble,  rendered 
folid,  elaftic,  unalterable  and  very  durable  in  its 
intimate  nature,  not  only  by  its  hate  of  oxi- 
genation,  but  -alfo  by  its  union  with  a confider- 
able  quantity  of  pholphate  of  lime,  and  even 
with  a fmall  quantity  of  carbonate  of  lime  ; fo 
that  thele  concrefcible  and  little  foluble  faits*, 
being  depofited  with  an  oxigenated  gelatinous 
matter  exift  as  it  were  in  the  hate  of  a tanned 
fubitance.  Every  fact  announces  that  thefe 
corneous  textures,  fo  abundant  upon  the  fur- 
face  of  the  body  of  man  and  of  animals,  are  re- 
fervoirs  into  which  the  excefs  of  the  nutritive 
matter  and  of  phofphate  of  lime  is  depofited. 
The  firft  is  depofited  in  them  efpecially  at  that 
period  of  their  life  when  their  growth  has 
ceafed  ; the  fécond  (is  collected  in  them,  efpe- 
cially in  thofe  animals  from  which  the  urine 
does  not  carry  off  this  matter  of  the  bones,  as 
I lb  all  fliow  in  fpeaking  of  the  urinary  liquids 
and  of  the  offeous  texture  : accordingly,  the 
mammalia  of  which  I fpeak,  ha\e  then  fkm 
intirely  covered  with  hair  ; whilft  man,  whole 
fkin  is  aim  oft  bare,  evacuates  by  urine  the  ex- 
cefs or  too  great  abundance  of  offeous  matter» 
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\ 

Of  the  Cartilaginous  Texture . 

/ 

1.  THE  cartilaginous  texture  has  a conflu- 
ence and  ftrudiure  which  fufficiently  diftinguilli 
it  from  all  others  ; it  is  an  aim  oft  loi  ici  bod}/, 
white,  of  a milky  tranfparence,  confiderably 
refembling  to  the  colour  of  the  chalcedony  or 
the  opal,  fufceptible  of  compreftion,  highly 
elaftic,  eafy  to  lie  cut,  fmooth  and  poli  died  in 
its  fection,  like  a refluons  matter,  granulated 
or  like  diagreen  in  its  fradture.  It  has  not 
the  hardnefs  of  the  corneous  texture,  but  is 
intermediate  between  this  fubftance  and  the  li- 
gament The  cartilages  are  moft  frequently 
fttuated  at  the  articular  extremities  of  the  bones 
which  they  cover,  and  into  the  texture  of 
which  they  enter,  or  between  bones  which  they 
keep  afunder  and  foften  their  friction,  whether 
they  be  moveabie  or  fixed.  Sometimes  they 
conftitute  particular  kinds  of  organs,  as  in  the 
human  larynx. 

2.  The  ftmdture  of  the  cartilaginous  texture 
is  difficult  to  be  determined  and  defcribed,  and 
Haller  acknowledged  that  it  was  much  more 
nbfcure  than  that  of  the  bones.  It  is  not  difi- 
tiuguiflied  from  the  latter  in  the  fœtus.  Its 
différence  from  the  offeous  texture  is  very  flight 
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in  tliofe  of  the  larynx  and  of  the  ribs;  it  is 
feklom  or  never  converted  into  olfeous  texture 
in  the  two  parts  of  the  larynx  and  the  ribs.  In 
fome  cartilages  we  fee,  in  the  interior,  a fort 
of  core,  or  granulated  texture,  covered  with  a 
whiter  and'  finer  matter  : it  is  very  difficult  to 
difcern  laminæ  or  fibres  in  this  part.  The  ten- 
dons that  undergo  a ftrong  preffure,  become  con- 
verted into  cartilages,  like  that  of  the  peronæus 
Ion  gus  in  its  paflage  under  the  cubiform  bone: 
the  thyroid  gland,  the  tunics  of  the  large  ar- 
teries, the  fuies  of  cyfts  and  of  aneurifms 
frequently  become  cartilaginous.  The  firft  ru- 
diments of  the  bones  in  the  human  body  are 
real  cartilages  ; in  the  adult,  and  by  the  pro- 
grefs  of  offification,  they  have  only  a flight 
cartilaginous  cruft  at  their  extremity.  The 
articular  and  inter-articular  cartilages  never 
become  offffied,  on  account  of  their  continual 
liumeétation.  The  intervertebral  cartilages 
formed  into  ligamentous  rings  at  their  extre- 
mity, and  into  a glutinous,  thick,  white 
humour,  fimilar  to  a flakey  ftarch,  at  their 
centre,  become  offffied  but  very  rarely. 

3.  ,Some  familiar  and  domèftic  fadfs  are  well 
adapted  for  affording  a notion  of  the  chemical 
nature  of  cartilage.  It  is  known  that  this  ani- 
mal matter  foftens  in  water  ; that,  by  its  foften- 
ing,  the  laminæ,  or  the  libres  which  enter  into  its 
ftruclure,  become  perceptible  by  fwelling,  fplit- 
ting,  detaching  themfelves  from  the  olfeous  fur- 
face  in  their  divided  part;  that  they  affumc 
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the  gelatinous  nature  by  long  ebullition,  and  the 
transparency  which  chara&erizes  this  fu  bit  an  ce. 
Thefe  phenomena  prefent  themfelves  at  the 
extremities  of  the  bones  which  accompany  the 
meat  which  we  boil,  and  many  perfons  piefei 
thefe  cartilaginous  parts  when  Softened  and  con- 
verted into  jelly  by  boiling.  Huntei,  one  of 
the  anatomiSts  who  have  occupied  themfelves 
the  moft  with  the  nature  of  cartilage  com- 
pared with  Several  other  animal  paits,  has 
collected  Several  experiments  by  which  he  has 
endeavoured  to  prove  the  difference  of  its  tex- 
ture from  that  of  the  bones.  According  to  his 
experiments,  the  cartilages  are  not  Softened  in 
the  acids  ; they  dilTolve  completely  in  hot 
water.  They  are  not  coloured  like  the  bones, 
or  along  with  them  by  madder  mixed  with  the 
food  of  animals. 

4.  To  thefe  chara&eriflic  properties  it  is  added, 
that  the  cartilages  do  not  exfoliate  in  difeafes; 
that  they  do  not  foften  like  the  bones  ; that 
they  are  not  re-produced  after  having  been 
deftroyed.  Thefe  comparative  obfervations  we 
owe  to  Hunter.  Halier  concludes,  from  a 
companion  of  thefe  fads,  that  cartilage  is 
formed  of  thickened  gluten,  into  which  it  may 
be  converted  by  art  ; that  this  gluten  receives, 
as  it  becomes  concrete,  a flight  portion  of  cah 
careous  matter,  or  of  phoiphate  of  lime,  which 
renders  it  Solid  ; that  it  is  on  this  account  that 
cartilaginous  texture  is  formed  in  the  hides  of 
the  arteries,  in  the  membranes  of  the  fpleen,  in 
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ihe  thick  part  of  the  pleura,  of  the  pericardium 
pito  which  a glutinous  humour  is  poured  ; that 
their  offihcation,  which  takes  place  in  lome 
caies,  or  with  very  old  fubjects,  depends  upon 
a too  great  quantity  of  calcareous  matter, 
which  is  precipitated  and  collefted  in  their 
afcular  texture,  as  well  on  account  of  its  known 
fuperabundance  in  old  perfons,  as  by  the 
dilatation  ot  the  veifeis  which  convey  the 
nutritive  juice.  This  great  anatomift  con- 
cludes from  tlie  analogy  ot  the  cartilage  with 
tne  bones,  that  there  mu  ft  exift  in  the  one  as 
well  as  in  the  other,  fibres  and  laminas,  but 
that  they  are  concealed  by  the  opaque  and 
homogeneous  gluten,  which  covers  them  on 
all  fid  es. 

5.  While  borrowing  tliefe  general  confidera- 
tions  from  the  immortal  work  of  the  Helvetian 
phyfiologift,  I have  endeavoured  to  fupply  the 
filence  of  the  ehemifts  refpecting  the  nature  of 
the  cartilages  : Ï do  not  know  of  any  particu- 
lar anal  y fis  having  been  made  of  them.  If  what 
Haller  advances  were  perfectly  ex  aft,  it  would 
follow  that  the  cartilages  are  of  a compofition 
fimilar  to  that  of  the  corneous  texture  ; but 
this  analogy,  at  leaft  if  taken  in  all  the  latitude 
in  which  it  is  here  prefented,  is  not  probable, 
becaufe  the  mere  afpect  of  the  cartilaginous  tex- 
ture, its  living  properties,  and  its  morbid  altera- 
tions, prove  that  there  exifts  a very  remarkable 
difference  between  the  two  textures.  We  mu  ft 
indeed  admit  the  prefence  of  the  phofphate  of 
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lime  in  cartilage,  as  well  as  in  the  corneous 
texture  ; but  it  appears,  that  befides  a remark- 
able difference  in  the  proportion,  the  gelatinous 
matter  of  the  firft  differs  from  that  of  the 
fécond  by  a modification,  which  chemidry  is 
alone  able  to  determine,  and  may  throw  much 
light  upon  the  very  im perfect  knowledge  we 
yet  poffefs  of  the  intimate  nature  of  cartilage. 


Article  XIL 

Of  the  Offeous  Texture . 

1.  THE  fyftem,  or  the  totality  of  the  bones, 
which  fupport  the  whole  animal  machine,  and 
give  its  general  figure,  its  fize  and  its  firm  nefs, 
forms  the  lad  folid  texture  which  remains  to 
be  examined  ; for  the  bones  are  the  lad  parts 
which  we  find  in  the  order  of  diffection  ; thofe 
which  coiiftitute  the  lafl  term  of  nutrition,  and 
into  the  nature  of  which  lèverai  of  the  pre- 
ceding textures  pad.  There  exifts  in  the  animal 
economy  a power  which  tends  to  produce  the 
offeous  matter,  and  to  depofit  it  in  mod  of  the 
other  organs.  Accordingly,  the  natural  ter- 
mination of  life  in  animals  feems  to  depend 
upon  this  edification  which  predominates  over 
the  other  functions,  and  oppofes  their  cxer- 
cife.  The  bones  conftitute  one  of  the  parts 
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the  moft  generally  diffufed  throughout  the 
whole  continuity  of  the  animal  body,  for  here 
is  no  region  of  which  the  bafe  is  not  a folid  or 
offeous  organ.  They  muft,  therefore,  be  reck- 
oned, amongft  textures  belonging  to  the  whole 
animal  economy,  and  performing  one  of  the 
principal  functions  of  life  which  fupport  its 
exiftence. 

2.  All  the  bones  being  connected  together  by 
ligamentous  fibres,  united  and  articulated,  form 
a fyftem  fubdivided  and  moveable  in  a great 
number  of  points;  without  being  removed  or 
feparated  in  the  healthy  ftate  ; they  conftitiite 
all  together  what  is  called  the  fkeleton.  Their 
folidity,  their  white  colour,  their  elafticity, 
and  their  denfity,  difiinguifii  them  fufficiently 
from  all  the  other  organs.  In  order  to  cha- 
radterize  them,  they  are  diftinguifhed,  amongft 
the  numerous  bones  which  form  the  fkeleton, 
into  the  flat,  the  long,  the  cylindrical,  the  cubi- 
cal, &c.  We  obferve  in  them  polifhed  furfaces, 
cavities,  eminences,  or  apophyfes,  depreflions, 
impreffions,  afperities,  grooves,  finuofities,  ca- 
nals, which,  whilft  they  characterize  each  in 
particular,  remind  us,  by  their  mere  afpedt,  of 
their  relations,  and  contiguities  with  many 
other  parts,  with  the  ufes  for  which  they  are 
deftined.  Their  extremities  generally  pre- 
fen t projecting  or  excavated  furfaces,  fittino-s 
heads,  cavities,  condyles,  pullies,  either  naked 
or  more  frequently  covered  with  cartilages 
deftined  for  uniting  them  clofely  with  the  con- 
tiguous 
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tiguous  bones,  or  permitting  them  to  move,  to 
Aide  upon  each  other,  and  to  change  their 
refpeaive  fituation  more  or  lefs  confiderably. 
In  young  animals,  the  bones  are  more  nume- 
rous, many  of  them  being  feparated  into  feveial 
others,  and  prefent  detached  or  did i net  pans, 
which  are  called  cpiphyfcs * Thcfc  fepaiated 

parts  difappear  with  advancing  age,  ana  the 
bones  even  adhere  at  feveral  points  to  one  ano- 
ther, fo  that  in  old  age  the  fkeleton  tends  to 
form  only  a tingle  piece.  All  the  bones  are 
covered  with  a membrane  which  adheres  veiy 
ftrongly  to  them,  in  feveral  very  diftinct  lam  in  re, 
and  is  called  the  periofteum.  Anatomy  oc- 
cupies itfelf  with  this  external  ftruCiure,  with 
the  defeription  of  the  bones  one  after  the 
other,  in  fo  accurate  and  detailed  a manner, 
that  great  part  of  the  works  upon  this  fei- 
ence  is  confecrated  to  it,  beaufe  it  is  confi- 
dered  as  the  bafe  of  all  the  other  parts  of  ana- 
tomical knowledge.  The  inftmaed  eye,  on 
furveying  the  fkeleton,  foon  applies  to  it  all 
the  other  parts,  fo  that  it  becomes  the  type 
upon  which  memory  raifes,  as  nature  herfelf 
feems  to  have  clone,  the  whole  edifice  of  the 
animal  body, 

3.  The  internal  ftruaure  of  the  bones  is  no 
lefs  important  to  be  known  than  their  furface 
and  their  figure,  efpecially  in  order  to  arrive 
at  the  determination  of  their  intimate  nature 
or  competition.  Thefe  folid  organs  appear, 
when  broken,  to  be  formed  of  laminæ  applied 
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to  each  other,  fometimes  very  clofe  and  compact, 
as  in  the  centre  of  the  long  bones,  fometimes 
feparate,  and  leaving  between  them  porous 
cavities,  prefenting  fmall  vehicles,  like  thofe  of 
a fponge  : accordingly,  this  latter  texture  is 
called  fpongy  or  cellular.  The  flat  bones  are, 
in  general,  formed  of  two  tables,  having  a fpace 
between  them,  and  fupported  by  fome  folid 
fibres  pafling  out  of  one  table  into  the  other; 
the  intervening  fpace  is  filled  with  a reddifh 
foft  texture,  which  is  called  diploe.  In  the 
long  bones,  there  is  a medullary  cavity  or 
canal,  full  of  a kind  of  fat  called  marrow , 
which  is  depofited  in  a cellular  membrane  de- 
tached from  the  interior  periofteum,  and  itfelf 
fupported  upon  fome  offeous  laminæ,  or  fome 

filaments  detached  from  the  internal  furface  of 

— 

thefe  bones  ; blood-veffels  which  perforate  the 
body  of  the  bone  obliquely  arrive  at  this  in- 
ternal periofteum,  and  pour  into  it  the  liquid 
which  nourifhes  them.  The  middle  part  of 
the  long  bones  is  compofed  of  very  clofe  la- 
minæ, forming  a confiderable  thicknefs  : to- 
wards the  extremities  thefe  laminæ  diverse 
from  one  another,  feparate,  and  form  by  their 
reparation  offeous  cells,  which  conftitute  the 

✓ 

whole  thicknefs  and  the  whole  ftrength  of  the 
heads  of  the  bones  ; fo  that  thefe  dilated  ex- 
treme parts,  which  are  very  thin  in  their 
external  offeous  laver,  neverthelefs  refill  a great 
degree  of  preflu  re  by  the  confiderable  number 
of  plates  and  of  folk!  columns  which  bear  upon 
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the  internal  furface  of  the  layer.  The  cellular 
texture  of  thefe  dilated  extreme  parts,  01  of 
thefe  heads,  of  thefe  condyles  of  the  long  bones, 
is  filled  with  a juice  analogous  to  the  diploe 
which  is  found  between  the  tables  of  the  flat 
bones.  However  elofe  the  laminæ  of  the 
bones  may  be  in  their  1 olid  part,  they 
neverthelefs  eafily  fuffer  a part  of  the  medul- 
lary oil  placed  in  their  interior  cavities  to 
infinuate  itfelf  between  them.  The  bones  have 
an  elaftie  texture  fufceptible  of  a certain  degree 
of  extenfion,  of  a certain  elongation  oefore  it 

breaks. 

4.  The  external  and  internal  ftruciure  of 
the  bones  bas  been  known  much  eaiiiei  than 
their  intimate  nature  or  compofition.  Exact 
and  even  minute  defcriptions  of  their  1 ur  faces, 
their  fiighteft  inequalities,  of  all  their  parts, 
were  already  completed;  the  great  works  of 
Vefalius,  of  Columbus,  of  Riolan  us,  of  Clop- 
thon- Havers,  of  Albinus,  of  Monro,  of  Berlin, 
and  of  many  other  celebrated  anatomifis,  had 
brought  this  deferiptive  part  to  its  perfection  ; 
many  curious  refearches  had  even  been  made 
upon  ofteogeny  or  the  formation  of  the  bones  ; 
and  the  valuable  difeoveries  of  Kerkringius,  of 
Duhamel,  of  Fougeroux,  of  Hailey,  of  Troja, 
&c.  had  already  thrown  fome  light  upon  this 
beautiful  part  of  phyfiology,  before  chemifts 
had  difeovered  the  real  nature  of  thefe  organs. 
Till  1774,  we  contented  ourfelves  with  diftil- 
ling  the  bones,  determining  their  products  in  an 
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inaccurate  manner,  loofely  ranking  their  bafe 
amongft  the  earths,  though  it  had  been  fuf* 
peéted  that  it  had  con  ft  it  u ted  a particular 
earth.  Papin,  Heriffant,  Laffone,  Haller,  had 
carefully  difHnguifhed  and  proved  by  expe- 
riments that  the  bones  were  formed  of  two 
different  fuhftances  ; the  one  glutinous,  fufcep* 
tible  of  diffolving  in  boiling  water,  and  forming 
a jelly  ' which  was  prepared  for  the  tifes  of 
feveral  of  the  arts  ; and  another  fubftance 
which  had  been  confidered  as  calcareous  or 
abforbent  ; when  one  of  thofe  capital  difcoveries, 
which  tend  to  change  the  afpedt  of  the  fcience* 
was  made  by  two  Swedifh  chemifts.  Gahn  and 
Scheele  proved,  by  exaéi  experiments,  that 
the  pretended  ofleous  earth  w as  an  earthy  fait 
compofed  of  phofphoric  acid  and  lime,  which 
could  pot  confequently  be  converted  into 
lime  by  the  adtion  of  fire,  nor  fat  urate  the 
acids  after  the  manner  of  an  ordinary  abforbent 
earth.  This  difeo very  vais  foon  confirmed  by  a 
great  number  of  chemifts,  efpecially  in  France, 
where  the  procefs  of  the  decompofition  of  the 
bones,  as  well  as  the  art  of  extracting  the 
phofphorus,  was  Amplified  by  Rouelle  the 
younger,  ^lacquer,  Poulletier  de  la  Salle,  Ni- 
colas de  Nancy,  and  Bern  lard.  It  wall  foon 
be  feen  that  by  a late  courfe  of  inquiries  made 
by  Citizen  Vauquelin  and  myfclf  in  conjunc- 
tion, we  have  added  a new  degree  of  precifion 
to  the  analyfis  of  the  calcareous  phofphate  of 
the  bones. 

5.  The 
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5.  The  bones  expofed  to  fire  in  contabi  with 
the  air,  if  we  begin  by  a miid  temperature, 
firft  dry  and  become  brittle  ; then  a fatty  oil 
efçapcs  from  their  interior  and  turns  their  ex- 
ternal layers  yellow.  To  the  aqueous  vapour 
which  is  firft  exhaled,  fucceeds,  when  the  acdion 
of  the  fire  is  augmented,  a fetid  and  greafy 
fmell;  the  furface  of  the  bone  becomes  brown, 
a thick  white  vapour  is  difengaged  from  it;  it 
then  takes  fire,  and  continues  to  burn  till  the 
whole  of  its  oil  is  diffipated.  The  bones  are  then 
black  and  in  the  .ft ate  of  coal  when  they  are  fuf- 
fered  to  cool;  but  when  they  are  heated  to  reck 
nefs,  their  coally  matter  burns  from  the  furface 
to  their  internal  part,  and  they  are  at  laft 
changed  into  a white  friable  fubftance,  info- 
luble  in  water  : inch  are  the  calcined  bones 
which  are  ufed  m the  arts  for  rubbing  and  po- 
licing diamonds,  and  forming  cupels.  Thefe 
calcined  bones,  lixiviated  in  water  and  by  the 
acids,  afford  a little  carbonate  of  foda,  car- 
bonate of  lime,  and  a large  quantity  of  cal» 
eareous  phofphate.  The  proportion  of  this  faline 
earthy  fubftance,  with  refpebt  to  the  whole 
bone,  is  0 ,65  as  the  average  term  of  many 
varieties  with  refpebt  to  the  age,  the  ftate  of 
this  organ,  its  folidity,  &c.  If  we  heat  the 
calcined  bones  to  an  intenfe  rednefs,  they  ex- 
perience, at  the  fame  time  emitting  a ye  do  with 
phofphoric  light  with  which  they  feem  to  be 
penetrated,  a femi-fufton  which  aftimilates  them 
to  the  ftate  of  porcelain.  They  have  a fine 
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clofe  femi-vitreous  grain,  a great  degree  of 
denfity,  a femi  -traiifparency,  and  that  fo ft 
afpedt  which  belongs  to  all  the  vitrified  earths. 

6.  When  we  treat  the  hones  in  clofe  appa- 
rat ufes,  diftil  them  in  a retort,  from  the  mildeft 
temperature  which  is  ufually  employed  in  thefe 
operations  to  the  moft  intenfe  heat  which  thefe 
veflels  can  fupport,  we  obtain  water  which 
gradually  affumes  the  oily  ammoniacal  colour 
and  fmeli,  oil  partly  liquid  and  light,  partly 
heavy  and  concrete,  of  a brown-red  colour, 
very  fetid  ; carbonate  of  ammonia  diflolved  in 
water  and  in  a concrete  form,  foiled  by  a 
portion  of  oil,  a carbonated  and  fulphurated  hi- 
drogen  gas,  and  carbonic  acidg  as.  There  re- 
mains in  the  retort  a coal  which  retains  the  form 
of  the  bone  that  has  been  put  into  the  veffeh 
When  we  carefully  examine  the  water  which  is 
obtained  in  confiderable  abundance  in  this 
diftillation,  we  find  in  it,  befides  the  ammoniacal 
carbonate,  a fmall  quantity  of  febacic  and  of 
Pruffic  acid  combined  with  ammonia:  the  thick 
oil,  feparated  from  the  other  products  and  fub- 
jected  to  redtification,  becomes  in  part  liquid, 
volatile,  of  an  almofi:  aromatic  fmeli,  and  in 
every  refpect  fimilar  to  what  is  called  DippeVs 
animal  oil ; it  is  always  a little  ammoniacal, 
and  turns  thefyrup  of  violets  green.  The  coal 
calcined  in  open  veffels  heated  to  whitenefs, 
affords  the  fame  refults  as  thofe  which  have 
been  enunciated  in  Article  5.  Formerly  the 
products  of  the  diftillation  of  the  bones  were 
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employed  in  medicine,  and  thofe  obtained  fioni 
the  human  cranium,  or  from  the  horns  of  deer, 
were  ^preferred.  It  is  very  evident  that  thefe 
products  of  the  combuftion  and  of  the  diftilla- 
tion  of  the  waters,  with  the  vapours,  the  inflanv 
mation,  and  the  liquid  and  gafeous  pioducts,  are 
owing  to  the  gelatinous  or  truly  animal  portion 
of  thefe  parts  ; for  the  earthy  faits  can  neither 
be  their  caufe  or  their  fource. 

7.  Bones  expofed  to  the  air  gradually  be- 
come dry,  brittle  and  arid  ; they  become 
white  when  they  are  long  expofed  to  the  dew  ; 
and  afterwards  turn  yellow,  efpecially  by  age 
and  during  hot  feafons  ; whilft  they  thus  acquire 
colour,  they  become  greafy  and  oily  at  their 
furface.  After  a great  length  of  time  having 
been  turned  brown  by  a kind  01  flow  combuf— 
tion,  they  decay,  feparate  into  fmall  feales, 
and  fall  into  powder.  It  is  in  this  manner  that 
they  are  gradually  deftroyed  in  the  fields  and 
in  burying  places  ; but  ages  are  Icarcely  fuffi- 
cient  to  effedt  this  cleftrudlion.  I have  examined 
fome  that  had  remained  nearly  three  hundred 
years  m a charnel-houfe,  defended  indeed 
againft  the  rain,  which  were  ftill  very  hard  and 
efaftic,  and  contained  their  gelatinous  part 
aim  oft  entire.  Van  Swietcn  mentions  a fkeleton 
kept  in  his  mufeum,  the  bones  of  which  were 
fpontaneoufiy  deftroyed,  and  fell  into  powder 
by  the  effect  of  a virus  which,  according  to 
him,  ftill  exifted  in  this  fubjedt,  and  re-adted 
upon  the  texture  and  the  compofition  of  its 
Vol.  IX.  C c ' bones. 
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bones.  It  is  known  that  thefe  organs  receive, 
and  eafily  promote  the  germination  of  fmall  feeds 
of  vegetables  which  cover  their  furface  with  a 
greenifli  mofs  ; that  when  buried  in  the  ground, 
they  admit  carbonate  of  lime  into  their  pores, 
which  the  water  depofits  between  their  layers, 
at  the  fame  time  depriving  them  of  a part  of 
their  gelatin  ; that  they  are  fome  times  incrufted 
with  it,  and  improperly  take  the  nameot  petri- 
fied bones;  and  laftly,  that  when  penetrated 
by  a folution  of  oxide  of  copper,  they  acquire 
a green  colour,  and  are  called  turquoifes . 

8.  The  action  of  water  upon  bones  is  one 
of  the  phenomena  which  has  been  the  longeft 
known,  and  which  has  been  employed  with 
the  greateft  fuceefs  for  determining  their  nature.. 
Cold  water  acts  but  very  (lowly  upon  thefe 
organs  ; when  they  remain  in  it  for  fome  days, 
it  gradually  penetrates  their  pores,  divides  and 
feparates  their  laminæ,  and  (often s their  gela- 
tinous parenchyma:  their  medullary  juice  is 
eafily  converted  into  adipocirous  matter.  Boil- 
ing water  attacks  their  texture,  when  they 
have  previoufly  been  reduced  into  fmall  frag- 
ments, into  chips,  into  powder,  or  into  thin 
laminæ  ; it  diffolves  their  white  cartilaginous 
matter,  and  quickly  changes  it  into  very  pure 
gelatin:  thefe  bodies  are  in  preference  ufed 
for  preparing  the  whiteft,  the  mo  ft  trail  (pa- 
rent, and  the  mildeft  jelly,  which  is  the  moft 
iufceptible  of  receiving  all  tiie  moft  varied 
taftés,  perfumes,  or  feafonings.  Thus  a light  and 
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agreeable  aliment  is  extracted  from  liartfhorn. 
Thus  ivory  and  bones  afford  a nutriment 
ufeful  in  certain  circumftances.  The  gelati- 
nous fubftance  of  the  bones  is  foftened  in  thefe 
organs  in  their  entire  hate,  when  they  aie  fub 
je&ed  to  water  raifed  to  a temperature  much 
fuperior  to  that  of  its  ordinary  ebullition,  as 
takes  place  by  the  ftrong  compreffion  in  Papin  s 
machine  or  digefter,  in  which  the  moft  folid 
bones  are  foftened  in  a few  minutes,  theft 
bodies,  thus  deprived  by  the  water  of  theii  ge- 
latinous fubftance,  become  afterwards,  when 
flow! y heated,  dry,  brittle,  andfiiable,  and  their 
laminae  feparate  eafily  from  one  anothei.  I 
fpeak  here  only  of  the  adfion  of  water  upon 
the  olfeous  laminæ  when  pure  and  feparated 
from  all  that  does  not  belong  to  them,  1 be 
proportion  of  this  gelatin,  extracted  from 
bones  by  means  of  water,  appears  to  be  from 
0,S5  to  0,35.  If  we  heat  entire  and  frefli  bones 
in  this  liquid,  their  periofteum,  as  well  as  the 
tendons  and  ligaments  which  remain  attached 
- to  it,  are  diffolved  and  increafe  the  proportion 
of  gelatin  ; their  marrow  melts  and  collects  at 
the  furface  in  the  form  of  oil.  This  is  the 
reafon  why  they  contribute  to  the  mild  and 
unctuous  alimentary  quality  of  bioth.  The 
ftomach  and  the  digeftiv.e  power  elfea  the  de- 
compofition  of  bones  ftill  better  than  hot  water, 
and  thole  animals  which  take  them  as  food, 
difeharge  them  in  a great  meafure  deprived 
of  their  gelatinous  matter,  as  is  proved  by  the 
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chemical  analyfis  of  the  excrements  of  dogs 
that  eat  bones,  excrements  formerly  called  in 
the  materia  medica  by  the  ridiculous  name  of 
album  gr cecum, 

9*  It  has  long  been  known  that  the  weakeft 
acids  have  the  power  of  foftening  bones,  and 
of  diffolving  that  part  of  them  which  was 
called  earthy.  Heriffant,  in  examining  this 
phenomenon  with  fome  attention  in  a Memoir 
inferted  amongft  thofe  of  the  Academy  of  Sci- 
ences of  Park,  for  1758,  thought  he  had  found 
in  the  nitric  acid  (with  which  he  foftened  the 
bones  which  he  foaked  in  it,  by  diffolving  their 
earth,  which  he  believed  to  be  cretaceous, 
without  affect  in  g their  membraneous  cellular 
part)  a means  of  infulating  the  two  confti  tuent 
matters  of  thefe  organs.  Haller  has  verified 
this  foftening  of  the  bones  even  by  the  acetous 
acid  and  lemon  juice:  he  fufpeéled  that  in 
the  foftening  of  the  bones  by  the  effedt  of 
difeafes,  there  cxifted  an  acid  which  thus  cor- 
roded them.  All  the  chemifts  have  afterwards 
obferved  that  a folution  of  hones  in  an  acid  pre- 
cipitated by  alkali  affords  a feemingly  earthy 
matter,  which  does  not  poffefs  the  property  of 
becoming  quick-lime  by  calcination.  It  is  to 
Seheele  that  we  are  indebted  for  the  true  know- 
ledge of  this  phenomenon.  After  having,  like 
Heriffant,  diifolved  bones  in  the  nitric  acid,  he 
filtrated  the  liquor,  and  ascertained  that,  though 
always  acid,  even  when  fat  mated  with  all 
that  it  could  diffolve  of  bone,  it  precipitated 
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fulphate  of  lime  by  the  addition  of  concentrated 
fulphuric  acid  ; and  that  after  this  precipita- 
tion, the  foliation  drawn  off  clear,  and  evapo- 
rated in  a retort,  afforded  volatilized  nitric 
acid,  and  left  phofphoric  acid,  which  was  tufed 
into  glafs  by  the  action  of  a fufficient  heat* 
He  concluded  from  this  experiment  that  the 
nitric  acid  diffolved  the  phofphate  of  lime,  the 
bafe  of  the  bones  ; that  the  folution  in  this 
acid  was  a mixture  of  calcareous  nitrate  and 
of  phofphoric  acid  ; that  when  the  fir  ft  was  de- 
compofed  by  the  fulphuric  acid,  and  the  preci- 
pitated fulphate  of  lime  feparated  from  it,  there 
remained  only  a mixture  of  the  two  acids,  the 
phofphoric  and  the  nitric,  and  that  this  latter 
mixture,  when  heated,  difengaged  volatile  ni- 
tric acid,  whilft  the  fixed  phofphoric  acid  re- 
mained at  the  bottom  of  the  retort.  We  iliall 
foon  fee  that  things  do  not  happen  exactly  in 
this  manner:  but  before  we  prove  this,  it  is  ne- 
ce  (far  y that  we  fhould  give  an  account  of  what 
chemifts  have  done  refpefiting  this  aCfion  of  the 
acids,  between  the  epocba  of  the  difcovery  of 
Scbeele,  and  that  of  our  own  inquiry,  the  laft 
• that  has  been  made  to  my  knowledge  upon  this 
kind  of  analyfis. 

10.  Poulletier  de  la  Salle  and  Macquer  firft 
repeated,  at  Paris,  Sclieele’s  analyfis  of  the  cal- 
cined  bones,  and  found  it  accurate  with  refpeCt 
to  the  prefence  of  the  phofphoric  acid  in  the 
bones,  and  the  art  of  extracting  phofphorus 
from  them.  Rouelle  the  younger,  when  he 
1 alfo 
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alfo  occupied  himfelf  with  this  fubjeCf,  ohferved 
feveral  important  faéls,  and  defcribed  them 
with  much  accuracy  in  the  Journal  de  Medicine 
of  the  month  of  October,  177 7.  Such  are, 
among  ft  others,  1.  the  means  of  feparating  caie- 
fully,  by  repeated  decantations  and  tiltrations, 
the  fulphate  of  lime  formed  in  the  procefs  of 
Scheele  ; 2.  the  examination  of  the  liquor  after 
evaporation,  by  offeous  or  calcareous  nitrate, 
m order  to  afcertain  the  prefence  of  the  ful- 
phuric  acid  in  it  by  the  precipitation  ; 3.  the 
portion  of  fait  thrown  up  and  not  volatilized 
in  the  diftillation  of  this  nitric  and  phofphoric 
liquor,  by  the  jets  formed  in  the  thick  liquid  ; 
4.  the  decompofition  of  the  lulphate  of  lime 
by  the  concentrated  phofphoric  acid  ; 5.  the 
ftate  of  the  opaque  vitreous  phofphoric  mats  re- 
maining in  the  retort,  and  prefenting  a mixture 
of  this  acid,  of  the  fulpliuric,  of  bafe  of  bones 
or  phofphate  of  lime,  and  of  fulphate  of  lime  ; 
6.  the  difficulty  of  feparating  the  pure  phof- 


phoric acid  from  this  mafs*  the  means  of  effect- 
ing this  reparation  by  lixiviating,  concen- 
trating the  lixivium  by  fire,  and  adding  al- 
cohol which  precipitates  the  phofphoric  acid 
in  white  flakes  ; 7.  laftly,  the  fufion  of  this 
acid,  thus  prepared  and  purified  into  a very 
white  and  very  tranfparent  glafs,  and  the 
pofitive  proof  that  the  earth  diffolved  by  the 
nitric  acid,  and  afterwards  carried  off  by  the 
fulphuric,  is  really  calcareous  : a proof  which 
conlifts  in  precipitating  it  from  the  fulphate 
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depofited  by  the  carbonate  of  pot-afh,  and  cal- 
cining the  precipitate  in  order  to  reduce  it  to 
the  ftate  of  lime. 

11.  Citizen  Nicolas,  a chemift  of  Nancy, 
a ihort  time  after  the  inquiry  of  Rouelle,  gave 
a new  and  much  more  fun  pie  procefs  for  ex* 
traéting  the  phofphoric  acid  from  bones  ; a 
procefs  which  contributed  to  elucidate  their 
nature.  Upon  bones  calcined  to  whi tenets, 
pulverized,  palled  through,  the  fieve,  and  placed 
in  a veffel  of  ftone-ware,  an  equal  part  of  con- 
centrated fulphuric  acid  is  poured  ; the  mixture 
is  birred  with  a fpatula  ot  glafs  ; and  a i'ufti- 
cient  quantity  of  water  is  added  to  bring  it  to 
the  confidence  of  thin  fcmp.  After  fome  hours 
contact  and  repofe,*  during  which  it  thickens, 
the  mixture  is  placed  upon  a double  linen 
cloth  fufpended  upon  a fquare  frame  ; it  is 
waflied  with  water  till  it  ceafes  to  be  acid,  and 
to  precipitate  lime-water,  or  till  the  water  has 
diffolved  all  the  phofphoric  acid  : the  mixed 
water  are  evaporated,  and  by  means  of  the  filtre, 
the  fulphate  of  lime  is  feparated  in  filky 
ftraws  or  filaments,  which  are  depofited  during 
the  evaporation,  and  nuift  be  well  wafhed  with 
a little  water.  This  feparation  is  continued 
till  the  liquor  no  longer  depofits  any  thing  ; 
the  concentration  is  then  continued  fo  far  as 
to  give  the  liquor  the  confidence  of  a foft 
extract:  it  is  heated  pretty  ftrongly  in  a large 
crucible,  in  which  it  fwells  and  exhales  a ful- 
phureous  and  aromatic  fmoke,  in  order  either 
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to  give  it  a femi- vitreous  form,  or  even  to 
vitrify  it  completely  into  a transparent  glafs 
without  bubbles,  which  cannot  be  obtained  ex- 
cept  by  keeping  it  fufed  for  a fufficient  time. 
If  it  be  propofed  to  extraét  the  phofphorus 
from  it,  the  operation  is  continued  only  till  it 
has  the  confidence  of  honey  ; for  the  phofpho- 
ric  glafs  does  not  afford  this  combuftible  body 
without  great  difficulty. 

12.  Since  the  publication  of  the  procefs 
of  Citizen  Nicolas,  chemifts  have  all  con- 
tented themfeives  with  repeating  it  upon  dif- 
ferent kinds  of  bones,  in  order  to  compare  them 
with  one  another,  and  to  determine  the  quantity 
of  phofphoric  acid  which  each  of  them  is  able 
to  yield.  Berniard  has  thus  compared  foffil 
bones,  thofe  of  the  whale,  of  the  elephant, 
the  porpoife,  of  the  bullock,  of  man,  the 
horns  of  the  elk,  the  teeth  of  the  feal,  ivory, 
Bullion  has  extracted  it  from  the  bones  of 
fifii  and  from  ivory,  from  which  Rouelle 
had  faid  he  was  not  able  to  obtain  it.  Citizen 
Vauquelin  and  myfelf,  in  our  refearches  upon 
the  animal  matters,  had  occafion  to  examine 
with  much  attention  the  phofphoric  acid  ex- 
tracted from  bones,  and  to  compare  it  with  that 
produced  by  the  deflagration  of  phofphorus  ; 
from  which  it  differs  in  fome  properties.  We 
remarked  that  that  of  bones  affumed  by  eva- 
poration to  a folid  confiftence,  the  form  of 
pearly  ftraws  ; that  when  thus  dried,  it  attracted 
the  humidity  of  the  atmofphere  but  very  feebly  ; 
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that  when  fufed  into  glafs  it  was  no  longer  acid, 
nor  hardly  foluble  ; we  alfo  found  that  the  cal- 
cined bones,  diffolved  in  the  muriatic  acid,  af- 
forded like-wife,  by  fpontaneous  evaporation, 
0,33  of  fcalv  cryftals,  brilliant,  acidulous,  fufiblc 
into  an  infoluble  glafs,  becoming  very  foluble 
by  any  acid,  and  efpecially  by  an  excefs  of 
phofphoric  acid  ; that  is,  in  every  refpedt  finnlar 
to  what  is  obtained  from  bones  by  the  ful- 
phuric  acid.  The  nitric,  the  acetous  and  the 
acetic  acids,  &c.  gave  us  a fimilar  fubftance 
with  the  calcined  bones.  This  mattei,  which 
reddens  the  blue  colours,  and  is  précipitable 
from  its  folution  by  ammonia,  the  canine  al- 
kalis and  lime  water,  into  inlipid  and  infoluble 
calcareous  phofphate,  prefented  us  with  all  the 
properties  of  an  acidulous  phofphate  of  lime. 

13.  We  found  by  thefe  firft  experiments 
that  the  bones  were  not  completely  decom- 
pofed  by  the  acids,  though  they  all  alike 
polfefs  the  property  of  foftening  them  and 
diffolving  their  folid  part  ; that  their  phofphate 
of  lime  was  only  in  part  decompofed  ; that  the 
acids  took  from  it  only  a portion  of  its  bafe, 
and  reduced  it  to  the  ftateof  acidulous  calcareous 
phofphate;  and  that  there  their  aftion  ceafed. 
We  afterwards  found,  by  other  experiments, 
that  the  acidulous  phofphate  of  lime  might 
alfo  be  prepared  with  the  bafe  of  bones  and  the 
phofphoric  acid;  that  this  acid,  when  puie, 
decompofed  the  muriate,  the  nitrate  and  even 
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the  fulphate  of  lime,  lefs  indeed  than  the  two 
firft,  and  thus  formed  acidulous  calcareous 
phofphate,  always  cryftaliizable  into  final!  bril- 
liant and  micaceous  ftraws;  that  this  acidulous 
phofphate  contained  0,54  of  phofphoric  acid, 
and  0,46  of  lime;  whilft  the  phofphate  of  lime, 
of  bones,  or  the  well  faturated  phofphate,  con- 
tained 0,41  of  phofphoric  acid,  and  0,50  of 
Time  ; that  in  treating  the  latter  by  the  acids, 
only  0,24  of  lime  was  taken  from  it;  that  100 
parts  of  calcined  bones,  treated  by  the  ful- 
phuric  acid  were  charged  into  76  parts  of  aci- 
dulous phofpha  te,  formed  of  phofphate  of  lime 
59,  and  of  phofphoric  acid  17  parts  ; that  there 
were  only  thefe  17  parts  of  free  acid  which 
afforded  phofphorus  in  the  diftillation  with 
charcoal  ; that  the  portion  of  neutral  phofphate 
of  lime  remained  in  the  rehduum  of  this  opera- 
tion, and  that  it  was  on  this  account  that 
from  100  parts  of  bones,  according  to  the  moft 
exaét  calculations  of  Pelletier,  who  has  given 
excellent  details  upon  this  preparation,  only 
0,05  of  phofphorus,  at  moft,  were  obtained; 
whereas  the  100  parts  of  bone  really  contain 
0,16  to  the  0,41  of  phofphoric  acid  which  they 
contain. 

14.  This  knowledge  which  we  acquired 
concerning  the  femi-decompofition  only  of 
the  offeous  calcareous  phofphate,  by  the  acids, 
and  the  formation  of  an  acidulous  phofphate, 
afforded  ufeful  refults  for  the  extraction  of  the 
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phofphoric  acid  of  bones,  their  analysis,  die 
preparation  of  pholphorus,  and  e\en  io.  ofte 

ogeny.  , 

Calculation  and  experiment  have  taught  us 

that  only  f of  their  weight  of  concentrated 

fulphuric  acid  rnuft  be  employed  for  decom- 

pofing  the  calcined  bones,  inftead  ot  -,  which 

chemifts  had  directed. 

In  order  completely  to  analyfe  the  bones, 
and  to  afeertain  the  proportion  of  phofphonc 
acid  and  lime  which  thçy  contain,  after  having 
diffolved  their  earthy  bate  by  any  acid,  as  the 
nitric  or  the  muriatic,  this  folution  muft  be 
precipitated  by  the  oxalic  acid,  which  oecoin 
pofes  the  acidulous  phofphate  of  lime,  like  all 
the  other  calcareous  laits,  and  confequently 
leaves  the  pliofphoric  acid  nearly  free  in  tne 
liquor,  fwimming  above  the  precipitate  which 
it  forms,  which  containing  in  100  parts  0,48 
of  lime,  thus  indicates  the  quantity  of  this 
earth.  No  alkaline  carbonate  decompolcs  the 
acid  phofphate  of  lime,  nor  confequently  can 
they  ferve  for  this  complete  analylis. 

As  that  which  is  obtained  from  bones  treat- 
ed with  the  fulphuric  acid,  yields  phofpho- 
rus  only  in  proportion  to  the  excefs  of 
phofphoric  acid  in  the  acid  phofphate  of 
lime,  if  we  treat  the  lixivium  with  nitrate 
or  acetite  of  lead,  we  decompofe  completely, 
and  bv  neceflary  double  eleCiirc  attiacfion, 
the  acid  phofphate  of  lime  ; all  its  phofphoric 

acid  is  depolited  in  union  with  the  lead  ; all  its 
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lime  remains  in  folution,  combined  with  the 
nitric  or  acetous  acid.  The  precipitate  well 
wafhed,  and  diftilled  with  charcoal,  abords  a 
quantity  of  phofphorus,  more  than  twice  as 
large  as  the  funple  product  of  the  evapora- 
tion of  what  was  called  phofphoric  acid  of 
bones;  we  thus  obtain  from  0,08  to  0,12, 
inftead  of  0,05,  which  had  hitherto  been  ex» 
traded. 

The  very  eafy  and  abundant  fol ability  of 
the  offeous  phofphate  of  lime  in  the  phofphoric 
acid,  and  the  fpeedy  formation  of  acid  cal- 
careous phofphate,  explain  a ieries  of  important 
phenomena  relative  to  ofteogeny  and  the  dif- 
eafes  of  the  bones,  which  are  not  to  be  detailed 
here,  but  which  will  be  found  elfewhere. 

15.  The  cauftic  alkalies,  and  the  alkaline 
carbonates  have  no  adion  upon  the  olfeous 
phofphate  of  lime,  and  do  not  effed  any 
decomposition  6f  it,  though  chemifts  have 
thought  fo,  and  have  even  propofed  to  fufe 
calcined  bones  with  the  carbonate  of  pot-afli, 
or  of  loda.  It  is  a fad,  of  which  Citizen 
Vauquelin  and  myfelf  have  well  convinced 
ourfelves,  and  which  we  have  confirmed  by 
very  exad  experiments.  It  will  be  feen  here- 
after that  this  impoffibility  of  decompofmg  the 
phofphate  of  lime  by  the  carbonate  of  pot-afh, 
either  in  the  dry  or  in  the  humid  way,  oppofed 
to  the  facility  with  which  the  oxalate  of  lime 
is  decompofcd  by  the  fame  fait,  has  afforded 
much  light  rcfpeding  the  analyfis  of  feveral 
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kinds  of  urinary  concretions.  The  alkalies 
and  their  carbonates,  in  folution,  aét  upon  the 
gelatinous  matter  of  the  bones,  which  they 
thus  foften,  and  the  extraéfion  of  which  they 
favour.  No  fait  has  any  real  aftion  upon  the 
olfeous  texture. 

The  metallic  oxides,  and  their  folutions  in 
the  acids,  burn  its  membranous  part  more  or 
Ids  powerfully,  or  colour  it,  at  the  fame  time 
penetrating  it,  when  they  are  diluted  with 
water;  in  this  manner  it  is  that  the  folutions 
of  copper  turn  the  bones  that  are  expofed 
to  their  contad  green,  and  artificial  tur- 
quoifes  are  formed  in  pieces  of  bones,  fufpended 
in  very  weak  nitrid  acid,  or  even  in  other 
liquids,  when  only  a mere  pin  of  copper  is  at 
the  fame  time  immerfed  along  with  them. 

lb.  Amongft  the  vegetable  matters,  if  we 
except  the  acids  already  indicated,  we  know 
only  the  oils  and  fome  colouring  matters  that 
are  capable  of  penetrating  the  olfeous  texture, 
undoubtedly  in  its  gelatinous  fubftance,  and 
giving  it  either  an  unéiuous  flexibility,  or  a 

ay  ■ 

foft  polifh,  or  a more  or  lefs  intenfe  colour.  It 
is  known,  relatively  to  this  laff  mentioned  fact, 
how  eafy  it  is  to  dye  the  olfeous  furface,  and  even 
to  caufe  the  colour  to  penetrate  confiderably  be- 
tween their  deep-feated  layers  ; and  alfo  how 
ftrongly  the  colouring  matter  adheres,  and  what 
livelinefs  it  allumes  in  them,  as  is  exemplified 
in  the  various  toys  of  flained  bones  which  are 
daily  manufactured.  We  alfo  fee  a finking 
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proof  of  this  adhefion  of  the  colouring  matters 
with  the  bones  in  the  brilliant  rofe-oolour, 
which  the  bones  of  living  animals  contraft 
from  madder,  mixed  with  their  aliments.  The 
fine  tinge  which  this  vegetable  gives  them 
feems  to  announce  that  its  colour  is  brightened 
by  an  acid  before  it  is  depofited  amongft  the 
oiTeous  îaminæ. 

Amongft  animal  matters,  the  fats  and  the 
coloured  fubftances  aft  like  the  preceding  bodies 
upon  the  bones  ; the  acids  which  are  produced  by 
the  fpontaneous  alterations  of  thefe  living  mat- 
ters, diftolve  the  phofphate  of  lime,  and  foften 
the  ofteous  texture  as  eatily  as  thofe  which  be- 
long to  the  foflils  or  to  the  vegetable  compounds. 

17.  The  whole  of  the  faffs  relative  to  the 
ofteous  texture  prove  that  it  is  a compound  of 
two  principal  fubftances,  a gelatinous  or  glu- 
tinous bafe,  and  an  infoluble  fait.  The  iirft 
conftitutes  its  true  organic  type  ; it  is  tins  which 
exifts  at  firft  as  membrane,  as  cartilage,  and 
which  gradually  becomes  filed  by  the  progrefs 
of  oftiftcation  in  you  no;  animals,  with  fmall 
cryftals  of  phofphate  of  lime  which  furnifh  its 
arcolæ,  and  there  allume  the  granulated,  lamel- 
lated,  cellular  form,  which  is  determined  by 
that  of  thefe  primitive  areolae,  after  the  manner 
of  a kind  of  mould.  The  firft  diffolves  in  water, 
is  gradually  decompofed,  and  leaves  the  bones 
brittle  in  proportion  as  its  quantity  di  mini  flies. 
The  other  being  foluble  in  all  the  acids  which 
carry  it  off,  reduces  the  bone  in  proportion  as  it 
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is  diffolved  to  Its  primitive  cartilaginous  or 
gelatinous  nature.  The  one  gives  the  primitive 
form,  the  pliability,  the  foft  and  polifhed  tex- 
ture. The  other  produces  the  folidity,  the 
hardnefs,  the  refinance,  and  the  permanent  form® 
The  firft  if  it  predominates,  permits  the  bones 
to  extend  them felves,  to  form  apophyfes,  fmuo^ 
titles,  and  depreffions,  by  the  attracting  action 
of  the  mufcles  and  the  compreffmg  aCtion  of  the 
arteries  & c.  The  fécond,  when  it  comes  to  be 
predominant,  oppofes  the  change  of  form, 
renders  the  bones  dry  and  brittle,  frequently 
adds  to  their  thicknefs,  renders  them  deformed^ 
enlarges  them  irregularly,  and  fills  their  cavities,» 
IB.  But  though  the  general  and  in  fome  fort 
common  or  average  nature  of  the  bones  is  at 
the  prefent  day  well  known  ; though  their 
analyhs  throws  fome  light  upon  their  formation 
and  the  alterations  of  which  they  are  fuf- 
ceptible  ; yet  much  hill  remains  to  be  done, 
and  what  lights  may  we  not  expect  from  future 
labours  and  refearclies  upon  the  bones  of  the 
fetus  compared  with  thofe  of  the  adult  and  of 
old  men  ; upon  thofe  of  the  different  ani- 
mals compared  with  the  human  bones,  efpecial- 
iy  in  the  inferior  orders  of  the  amphibia  and  of 
the  fl  Oies,  whofe  organs  and  functions,  io  dif- 
ferent from  thofe  of  man  rnuft  produce  fuch 
remarkable  differences  in  the  nature  and  com» 
pofition  of  their  parts.  How  many  intereftiuF 
fadts  will  be  prefented  to  pliyfiologifts  by  a 
well  conducted  examination  of  bones  that  have 
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been  buried  for  a longer  or  fhorter  time  in  the 
earth,  expofed  to  the  air  or  immerfed  m the 
water,  and  changed  more  or  iefs  confiderably  m 
their  intimate  nature,  either  by  the  lubftracuon 
of  feme  of  their  conftituent  materials,  or  by 

the  addition  of  feme  foreign  matters  _ 

19.  A vaft  career  is  ftill  open  to  chemifts,  it 
they  choofe  to  apply  the  means  which  they  al- 
ready poffefs  to  thehighlyintereft  uig  experiments 
upon  offification,  and  the  regeneration  of  the 
bones,  commenced  under  other  relations  by  Du- 
hamel, Fongeroux,  Haller  and  Troja;  it  they 
compare  the  progrefs  of  the  formation  and  the 
folidification  of  thefe  organs  m the  foetus  mu  m 
the  young  animal,  at  different  periods,  with  the 
quantity  and  the  nature  of  its  aliments  ; 1 y 
varying  thefe,  and  adding  to  them  fubitances 
which  are  known  to  influence  the  colour  and  the 
confidence  of  the  bones,  they  tollow  with  all 
the  requifite  attention  the  relations  ot  hot  , 
if  they  multiply  thefe  ufeful  experiments  111 
animals  of  different  orders,  in  the  frugivorous 
and  carnivorous  mammalia,  in  the  aquatic  fowls 
and  the  birds  of  the  foreft,  m the  amphima,  ant 
even  in  the  tithes  ; if  by  laying  bare  the  bones 
in  feme  points  in  thefe  living  annuals  and 
invelopiug  the  offeous  parts  with  different 
fubflances,  or  with  different  elaftic  fluids,  they 
thereby  appreciate  the  influence  of  thefe  con- 
tracts and  the  kind  of  alteration  to  which  they 
o-ive  rife  ; if  the  external  irritation  and  the  de- 

ftru&ion  of  the  external  periofteum,  with  the  in- 
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ternal  irritation  and  the  diforganization  of  the 
marrow,  be  obferved  with  care,  and  combined 
with  the  other  modes  of  experimenting  adopted 
by  Duhamel  and  Fougeroux. 

SO.  The  profpeCt  enlarges  and  affords  hopes  of 
fuccefs  ftill  much  more  important  than  the 
preceding,  when  thefe  exaCt  analyfes,  thefe 
valuable  refearches  lhall  have  been  extended  to 
difeafed  bones,  foftened  as  it  were,  f tiled  in 
the  Rachitis,  the  laCteal  aff’eCtions,  hardened  and 
fwelled  in  exoftofes  of  different  kinds,  corroded 
and  deftroyed  in  different  kinds  of  caries,  dry 
or  humid,  flow  or  rapid  ; fplit,  diffended,  inflated 
in  th o fpina  ventofa,  thenecrofis;  re-formed,  re- 
generated, doubled  in  the  lequeftra,  fraCturcs, 
callus.  All  thefe  alterations  fo  well  dele  jibed 
and  known  by  the  moderns,  in  which  they 
have  found  fubjects  of  obfervation  which  had 
cleaned  the  ancient  phyficians,  and  views  of 
treatment,  with  motives  for  prognofticating  the 
cure  which  had  been  intirely  neglected  before* 
thefe  cannot  be  really  underftood,  nor  their  caufes 
appreciated,  their  curative  treatment  refeued 
from  the  mere  empiricifrn  that  has  hitherto 
directed  it,  unlefs  by  pofitive  experiments,  well 
inftituted  analyfes,  for  which  the  prefent  Rate 
of  chemiftry  p relents  means  fo  new  and  fo 
fuperior  to  thofe  which  the 'feien ce  formerly 
polfelied . 
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Article  XIIL 

Of  the  Animal  Matters  contained  in  the  OJfeous 
Cavity  of  the  Cranium , or  proceeding  from  it. 

1.  IN  the  twelve  preceding  articles,  we  have 
fpoken  of  the  different  liquid  and  folid  matters 
which  are  generally  diffufed  throughout  the 
whole  body,  and  which  conftitute,  as  it  were, 
its  folid  elements.  In  the  prefent  article  we 
Hi  all  treat  of  the  matters  which  are  found  in 
the  cavity  of  the  cranium.  We  fhall  not,  how- 
ever, fpeak  of  the  membranes,  the  dura  mater, 
the  pia  mater,  and  the  arachnoid  ; nor  of  the 
fanguinCous  veffels,  as  thele  bodies  prefent 
nothing  different  from  what  has  been  fet  forth 
in  general  concerning  the  membranous  and 
vafcular  texture,  in  one  of  the  piece  ding  ai- 
tides.  We  fliall  treat  of  the  cerebral  matter, 
of  the  nervous  fluid,  of  the  liquor  of  the  ven- 
tricles, and  of  the  pineal  concretions  . thefe  aie 
in  fact  the  four  fubftances  particularly  con- 
tained in  the  cranium,  and  which,  prefenting 
'an  afpedt,  a ftrufture,  or  phyfical  properties 
different  from  thefe  which  occupy  other  cavi- 
ties of  the  body,  confequently  deferve  a par- 
ticular examination.  two  of  thefe  matteis 
belong  to  the  animal  liquids,  another  to  the 

foft  part,  and  the  laft  to  the  folids. 
v Section. 
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Section  I. 

Of  the  Cerebral  and  Nervous  Pulp. 

2.  THE  brain,  this  vifcus  fo  regularly  or- 
ganized, and  fo  voluminous  in  man,  in  whom  it 
exceeds  in  weight  the  relative  quantity  con™ 
tained  in  the  cranium  of  any  other  animal^ 
is  furrowed  at  its  furface  into  a multitude  of 
grooves,  elevated  into  protuberances  at  a num- 
ber of  points,  prefenting  tortuous  inequalities 
which  have  been  compared  to  the  inteftinal 
circumvolutions,  forming,  at  a fmall  depth 
beneath  this  unequal  and,  as  it  were,  carved 
furface,  a homogeneous  mafs,  of  a grey  colour 
externally,  in  its  cortical  layer,  or  cineritious 
fob  ft  an  ce,  it  is  of  a milk  or  ivory-white  colour 
in  its  interior,  prefenting  in  its  continuity  an 
admirable  feries  of  forms,  of  colours,  of  pro- 
tuberant, rounded,  elongated  parts,  of  cords, 
cavities,  and  tubercles,  confiant  and  regular  m 
all  individuals.  This  organ,  which  the  anato- 
mifts,  and  efpecially  Soemmering  and  Vicq-d’- 
Azyr,  have  fo  well  defcrihed,  without  however 
having  been  able  to  fay  any  thing  concerning 
the  ufes  of  all  its  very  diverfified  parts  ; this  ana- 
tomical and  phyfiological  enigma,  which  no 
naturalifts  has  yet  been  able  to  unravel,  re- 
prefects  a kind  of  thick  pafte,  of  a more  or  lefs 
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foiid  pulp,  divided  into  tlie  cerebrum  properly 
fo  called,  the  cerebellum,,  and  medullary  pro- 
longations, which  proceeding*  from  thefe  two 
centres,  o>ive  rife  to  the  medulla  oblongata,  to 
the  pairs  of  nerves,  and  to  the  fpinal  marrow. 
The  nerves  which  proceed  from  the  bafe  of 
this  vifcus,  and  thofe  which  pais  from  the 
fpinal  marrow  to  diffufe  themfelves  throughout 
the  whole  body,  and  give  it  the  caufe  of 
motion  and  fenfation,  are  themfelves  real  cere- 
bral  emanations,  covered  with  membranes  bor- 
rowed from  the  membranes  of  the  medulla 
itfelf,  from  which  they  detach  themfelves,  and 
relinquifh  them  where  they  enter  the  parts  to 
which  they  communicate  the  powers  of  motion 

and  fenfation. 

S.  The  curious  form  and  ftructure  which  this 
vifcus  exhibits,  its  fize  and  quantity  corref- 
]> ond me;  with  the  intellectual  faculties  of  the 
animal,  the  feriies  which  are  contiguous  to  it, 
and,  as  it  were,  its  neareft  appendages,  the  in- 
ternal fenfation  which  apprifes  every  one  that 
the  confcioufneis  of  his  aclions,  his  defiles,  his 
will,  the  exercife  of  all  the  faculties  of  his 
mind  refer  themfelves  to  the  interior  of  his 
head  ; the  lcfion  of  the  function  of  the  nerves, 
of  motion,  of  fenfation,  even  of  thought,  the 
madnefs,  the  fatuity  which  conftantly  accom- 
pany morbid  changes  produced  around  or  in 
the  interior  of  the  cerebral  texture,  of  whatever 
nature  they  may  be  ; the  lethargy,  the  imbe- 
cility, the  fatuity,  the  icliotifm,  which  are  the 

confequences, 
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eonieqiienees  of  prefiure  applied  to  thefe  or- 
gans-r-all  annoimce  that  the  brain  is  the  feat 
of  the  fenfations,  the  fenforium  commune,  the 
grand  focus  of  life,  and  the  general  four  ce  of  the 

functions,  which  are  called  animal  or  intel- 
lectual. The  anatomy  of  animals,  purfued  in 
all  the  orders  of  thefe  organized  beiims,  from 
man  down  to  the  teftacea  and  worms,  confirms 
this  general  notion,  by  Allowing  the  progreffive 
degradation  of  the  organization,  of  the  mais, 
and  of  the  different  portions  of  this  vifeus, 
correfponding  with  a kind  of  ftriking  precifion 
with  the  diminution  of  fallibility,  of  intelli- 
gence, of  inftincl,  and  of  fenfitive  organs  in 
thefe  beings. 

4.  Incomprehenftble  to  the  moft  able  ana- 
tomifts,  who  have  belt  underftood  and  demon» 
ft  rated  its  numerous  circumvolutions,  its  moft 
hidden  ftrudiure,  fits  moft  delicate  parts,  this 
vifeus  prefents  no  more  hold,  or  rather  it  affords 
no  more  fatis  factory  refaits  to  the  chemift  than 
to  the  phyliblogift,  who  has  examined  only  its 
ftmCfure.  The  one,  after  the  moft  perfevering 
labours,  is  no  lels  aftonilhed  than  the  other,  at 
the  final l degree  of  relation  which  he  finds  be- 
tween his  refuit  and  the  properties  of  this  living 
organ.  Few  learned  men  have  yet  occupied 
themfelves  with  the  analyfis  of  the  cerebral 
pulp,  or  medulla  ; and,  before  the  moft  modern 
times,  they  had  not  even  the  curiofity  to  at- 
tempt to  inveftigate  its  nature  and  compoft- 
tion;  there  were  fcarcely  more  than  a few  faffs, 

borrowed 
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borrowed  from  the  art  of  cookery,  or  obferveu 
in  the  proceffes  employed  by  anatomnis  01 
demonftrating  the  différent  parts  of  the  brain, 
that  had  afforded  a fuperficial  notion  01  us 
chemical  properties.  Gannan  had  announced 
its  lingular  prefervation  in  the  ofleous  cranium 
of  buried  bodies.  Burrhus  had  compared  its 
texture  with  an  oil,  and  had  even  coniidered 
it  as  approaching  to  the  nature  of  fpermaceti. 
Citizen  Thouret  firft  defcribed  a feries  of  ex- 
periments upon  the  nature  of  the  medulla  of 
the  brain,  in  a Memoir'  publiflied  amongft  thole 
of  the  Society  of  Medicine,  and  reprefented  it 
as  a kind  of  faponaceous  fubftance,  compofed 
of  an  oil  and  fixed  alkali.  I publiflied,  in 
March,  1793,  in  the  Annales  de  Chimie,  toun 
XVI.  an  analyfis  of  the  human  brain,  and  of 
that  of  feveral  of  the  mammalia,  of  which  I 


fhall  here  prefent  a notice. 

5.  The  human  brain,  which  I fhall  take  as 
the  example  and  type,  frefn  and  cut  into  flices, 
placed  in  a flafk  with  a tube,  immerfed  under  a 
bell  glafs  full  of  water,  at  20  degrees  of  tem- 
perature, give  out  at  firft  fome  bubbles  ot 
carbonic  acid,  but  it  afterwards  prefented  no 
gas  during  more  than  a year  ; it  exhaled  a bad 
fmell  without  experiencing  any  real  fermenta- 
tion, or  very  perceptible  alteration  in  its  fub- 
ftance  See. 

Expofed  to  the  air,  at  a temperature  exceed- 
ing 12  degrees,  the  brain  becomes  very  fetid, 

affumes  a green  colour,  putrefies,  but  never- 
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thelefs  acquires  acidity,  and  reddens  blue 
paper. 

Dried  on  the  water-bath  it  firft  coagulates,  a 
fmall  quantity  of  water  is  feparated  from  it, 
and  it  diminiihes  from  f to  ~ ; it  grows  lefs, 
becomes  yellow  ; it  kneads  and  balls  under  the 
fingers.  When  afterwards  ftrongly  heated  in 
an  earthen  crucible,  it  exhales  ammonia,  fof- 
tens,  fwells,  becomes  brown  and  black,  melts, 
diffufes  thick  and  acrid  fum^s,  inflames,  remains 
for  a long  time  ignited  after  the  diminution 
and  celfation  of  its  flame;  it  then  affords  ful- 
phureous  acids,  produced  by  the  combuflion  of 
the  fmall  quantity  of  fulphur  which  it  contains, 
melts  in  this  feemingly  coally  ftate,  acquires  a 
ropy  liquidity,  becomes  fixed  into  a foit  of 
blackifh  and  brittle  bitumen,  and  affords  no 
trace  of  alkali  in  its  lixiviated  coal.  When  the 
dried  brain  is  treated  in  the  retort,  we  obtain 
from  it  water  charged  with  feveral  ammoniacal 
faits,  a confiderable  abundance  of  oil,  concrete 
carbonate  of  ammonia,  carbonated  and  fuD 
phurated  hidrogen  gas,  and  carbonic  acid.  We 
find  fome  traces  of  phofpliates  of  lime  and  of 
foda,  but  no  free  in  its  coal, 

6.  The  cerebral  pulp  diluted  with  water,  and 
fufpended  in  it  like  a thick  emulfion,  is  coagu- 
lated by  heat,  and  feparates  into  flakes  like 
milk  treated  with  an  acid.  The  liquor,  fepa-, 
rated  from  the  flakes,  is  precipitated  by  lime- 
water  and  by  the  calcareous  faits  ; it  becomes 
coloured  as  it  evaporates  ; it  affords  phofphate 
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of  focla  by  cryftallization.  All  the  brains  oi 
the  mammalia  and  birds  prefent  the  lame 
character  of  being  diluted  in  water  by  tritu- 
ration, and  (Separating  from  it  in  coagulated 
flakes  by  the  abiion  ol  heat.  ibis  vifcus  and 
glairy  folution  froths  by  agitation,  and  Ytr 
fembles  a ftrong  ley  of  foap  fo  nearly,  that  it 
might  be  miftaken  for  it  by  its  appearance.  A 
part  of  this  cerebral  matter  fufpended  in  the 
emulfive  form,  fwims  ' like  a kind  of  cream  at 
the  furface  of  the  liquor.  Alcohol  coagulates 
and  precipitates,  in  condenfed  flakes,  the  matter 
of  the  brain  thus  diluted  and  fufpended  in 
water.  It  is  alfo  to  be  obferved,  that  this  liquor, 
of  an  emulfive  or  faponaceous  appearance,  does 
not  alter  the  vegetable  colours;  the  acids  de- 
compofe  and  coagulate.it.  The  cerebial  pulp, 
ever  after  its  cobfion,  and  the  kind  oi  baidnefs 
of  coagulation,  which  it  experiences  to  drynefs, 
•when  heated  on  the  water-bath,  after  having 
buffered  a portion  of  this  liquid  to  efcape,  and 
having  affirmed,  in  the  kind  of  drynefs  which 
it  acquires,  a fawn-colour,  whilft.  it  is  reduced 
to  a fourth  or  fifth  of  its  primitive  weight,  has 
not  loft  all  its  attraction  for  water;  it  may  ftili 
be  diluted  in  it  by  mere  trituration,  and  prefents 
a yellowifli  emulfive  liquor,  which  indeed  is 
quickly  decompofcd,  throws  down  flakes  of 
hardened  pulp,  and  retain  only  fome  foluble 
faits. 

7.  The  brain  dried,  baked,  and  even  begin* 
niim  to  roaft,  in  the  manner  of  thpfe  vegetable 
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fub  dances  from  which  oil  is  obtained  by  prêt» 
fare,  being  placed  betwen  two  hot  plates  of 
iron,  and  fubjedted  to  the  action  of  a prefi 
with  a lever  a metre  in  length,  and  moved  by 
two  men,  did  not  yield  a (ingle  drop  of  liquid 
oil.  This  experiment,  indicated  by  Burrhus, 
who  averted  that  he  had  extracted  a concref- 
cible  oil,  from  the  dried  brain,  had  no  fuccefs; 
and  there  is  reafon  to  believe,  that  this  author 
employed  brain  already  altered,  either  by  time* 
or  by  the  procédés  to  which  he  had  fir (l  fu in- 
jected it.  This  property  of  affording  a concrete 
oil,  or  rather  of  having  almoft  its  whole  mafs 
converted  into  a concrefcible  oil,  analogous  to 
fpermaceti,  is  however  acquired  by  the  cerebral 
pulp,  by  means  of  the  gradual  putrid  decom- 
pofition  which  it  undergoes  in  buried  bodies. 
This  is  one  of  the  curious  obfervations  that 
were  made  by  Citizen  Thouret  and  myfelf  upon 
the  bodies  with  which  the  ground  of  the  bury- 
ing place  of  the  Innocents  in  Paris,  was  filled 
to  a great  depth.  They  all  prefented  in  their 
cranium  the  mafs  of  the  brain  ledened,  con- 
tracted, occupying  not  more  than  from  a tenth 
to  a fifteenth  of  the  volume  of  tills  cavity,  fre- 
quently moving  freely  within  it,  of  a much 
firmer  confidence  than  in  its  natural  date,  of  a 
blackifli  or  dark-brown  colour  in  its  interior 
part.  This  pulp,  thus  dried  and  hardened, 
prefenting  no  longer  either  the  external  form 
or  the  internal  appearance  of  the  brain  from 
which  it  had  its  origin,  was  brittle,  foftened 
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under  the  finger,  was  diffufible  in  water,  ex» 
haling  a faint  difagreeable  fmell,  and  prefented 
all  the  charafifcers  of  an  ammoniacal  foap.  It 
afforded  by  the  acids  which  decompofed  it  a 
thick,  fatty,  oily,  fufible  precipitate,  which 
became  fixed  into  cryftaliine  laminæ  by  cooling, 
was  foluble  in  alcohol,  and  in  fliort,  pofTeffed  many 
properties  analogous  to  fpermaceti,  But  it  is 
very  evident  that  this  oily  matter  does  not 
exiit  ready  formed  in  the  brain,  and  that  it  is 
the  product  of  a leptic  alteration,  winch  an- 
nounces indeed,  in  the  cerebral  pulp,  a greatci 
difpofition  than  in  many  other  animal  fub- 
ftances  to  acquire  this  form  and  this  character 
of  an  adipocirous  oil. 

8.  The  cerebral  pulp  being  diluted  in  water, 
and  mixed  with  fulphuric  acid,  coagulates  into 
flakes,  which  may  eafily  be  feparated  from  it 
and  obtained  upon  the  filtre.  The  filtrated 
liquor  contains  a fmall  quantity  of  animal  oil, 
which  burns,  is  decompofed,  and  precipitates 
carbon  by  the  progrefs  of  the  evaporation. 
We  find  in  it  lime,  foda,  ammonia,  united  either 
in  part  or  wholly  with  the  fulphuric  acid  that 
has  been  added,  and  free  phofphoric  acid.  The 
coagulated  matter  does  not  prefent  the  oily 
charaélers,  but  thofe  of  a concrete  albumen. 

Weak  nitric  acid  decompofes  the  brain 
in  the  fame  manner  ; the  concentrated  nitric 
acid  immediately  coagulates  it,  difengaging 
from  it  azotic  gas,  produces  confiderable 

motion,  effervefcence,  and  foam,  almoft  pro- 
duces 
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duces  inflammation.  It  leaves  to  a coally, 
fwelled  and  voluminous  matter,  and  exhales  a 
mixture  of  nitrous  gas,  carbonic  acid  gas,  and 
ammoniacal  gas.  W e find  phofpliate  of  lime, 
oxalate  of  lime,  and  oxalate  of  loda  in  the  ley, 
and  in  the  allies  of  the  coal  obtained  by  this 
experiment. 

Muriatic  acid  poured  upon  the  human  brain, 
diluted  in  water,  feparates  from  it  coagulated 
flakes  which  fwim  at  the  furface.  The  liquor 
cleared  by  repofe,  and  feparated  from  the  coa~ 
gulum  by  the  filtre,  being  evaporated  by  a 
gentle  beat,  affords  tranfparent  pellicles  which 
blacken  at  the  end  of  the  operation  : we  extiadt 
from  it  by  the  fame  evaporation,  and  by  abforb- 
in  g the  excefs  of  acid  by  means  of  ammonia, 
foda,  lime,  and  phofporic  acid,  united  partly 
with  each  other,  and  partly  with  the  muriatic 
acid.  The  coagulated  and  dried  part  is  about 
a tenth  or  twelfth  of  the  original  weight  of  the 
brain  employed  j it  prefen ts  ad  the  properties  of 


a concrete  albuminous  matter. 

9.  The  leys  of  cauftic  fixed  alkalis  a<5t  pow- 
erfully upon  the  cerebral  pulp.  This  adtion 
takes  place  even  in  the  cold  . much  caloiic  and 
ammonia  are  difengaged.  This  lait  effect,  which 
is  obferved  even  upon  f refh  hi  ams,  preient» 
itfelf  even  with  fuch  as  are  already  acrid.  The 
medullary  pulp  becomes  greyi fit,  and  fometimes 
of  a light  rofe  colour.  When  its  folution  is 
effected  by  heat,  it  comports  itfelf  like  a foap. 
This  effeà  refembles  what  has  been  flated  elfe- 
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where  concerning  the  action  of  the  alkalis  upon 
the  animal  fubftances  in  general,  and  it  depends 
upon  the  alteration  which  the  albuminous  ce- 
rebral fubftance  experiences  at  the  very  mo- 
ment of  the  mixture.  The  opofite  effects  of 
oils  heated  with  the  fubftance  oi  the  brain  is 
fufficiently  known,  as  this  is  an  experiment 
which  is  couftantly  made  in  boiling  and  frying 
this  alimentary  fubftance  in  oil  ; one  part, 
nearly  the  half,  diffolves  and  gives  to  the  fixed 
oil  a pretty  ftrong  confidence  : the  other  dries, 
contracts,  coagulates,  bakes,  and  allumes  a 
denfity,  an  agreeable  tafte,  with  an  infolubility 
which  it  did  not  poftefs  before, 

10.  The  action  of  alcohol  upon  the  cerebral 
pulp,  deprived  of  a great  part  of  its  water  by 
deficcation,  is  one  of  the  moft  Angular  pheno- 
mena which  this  fubftance  has  prefented  to  me. 
When  treated  four  times  in  fucceffton  with 
twice  its  weight  of  well  reétified  alcohol,  and 
by  an  ebullition  of  a quarter  of  an  hour  each 
time,  in  a mattrafs  with  a long  neck  provided 
with  a grooved  ftopper,  in  order  that  as 
little  alcohol  as  polfible  may  be  loft,  the  three 
fir  ft  portions  of  alcohol  decanted  boiling,  de- 
poftted  by  cooling  brilliant  laminæ  of  a yellowiih 
white  colour,  lefs  in  quantity  each  time;  the 
fourth  fcarcely  depolited  any  thing.  I he  cere- 
bral matter  loft  \ of  its  weight  ; and  I obtained 
in  all,  by  the  fpontaneous  depofttion  and 
by  the  total  evaporation  of  the  alcohol,  -f-  and 
a half  of  needled  cryftals,  of  large  plates, 
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or  of  granulated  or  more  condenfed  matter. 
There  were,  as  is  evident,  -f  and  a half  loft  in 
water  volatilized  with  the  alcohol.  This  crys- 
tallized fubftance,  of  a fatty  appearance,  be» 
came  agglutinated  into  apafte  under  the  finger  ; 
it  did  not  melt  in  the  heat  of  boiling  water,  but 
was  merely  foftened.  At  a higher  temperature, 
it  fuddenly  acquired  a blackifli-yellow  colour, 
and  exhaled  during  its  fufion  an  empyreumatic 
and  ammoniacal  odour.  It  had  therefore  no 
real  analogy  with  fpermaceti,  which  melts  be- 
tween 32  and  35  degrees,  nor  with  the  fit 
matter  of  putrefied  bodies,  which  melts  at  28 
degrees  ; it  feenis  more  to  referable  the  fat  la- 
mellated  cryftals  contained  in  the  biliary  cal- 
culi, which  do  not  foften  even  at  90  degrees 
of  Reaumur's  fcale.  This  latter  fubftance 
does  not  become  either  ammoniacal  or  empy- 
reumatic at  this  temperature,  like  the  cryftal- 
line  cerebral  oil  extracted  by  alcohol. 

11.  I m uft  here  obferve  that  the  portion  of 
this  concrete  oil,  feparated  from  the  alcohol 
which  had  difiolved  it  by  evaporation  in  the  fun, 
and  which  had  formed  itfelf  into  a granulated 
pellicle  at  its  furface,  in  confequence  of  the  par- 
ticles being  rapidly  attracted  towards  thofe  placed 
in  the  centre  ; prefented  fome  properties  modi- 
fied in  a different  manner  from  thofe  of  the 
portion  of  the  fame  oil  depofited  fpontaneouily 
by  the  cooling  of  this  alcoholic  folut  on.  It 
was  a little  more  abundant  than  the  firft,  of  a 
deeper  yellow  colour,  having  a very  marked 

fraeli 
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fmell  of  animal  extraft,  and  a very  perceptible 
faline  take  ; its  foft  confiftence  refembled  that  of 
black  foap  ; it  was  diffufible  in  water,  gave 
it  a milky  appearance,  reddened  turnfole  paper, 
and  did  not  become  really  oily  or  fufible  after 
the  manner  of  an  oil,  till  after  it  had  difen- 
gaged  ammonia,  and  depofited  carbon  by  the 
aftion  of  fire,  or  of  the  cauftic  fixed  alkalis  ; 
it  was  therefore  a little  different  from  the  pic- 
ceding  ; which  indicates  that  the  cerebral  pulp 
does  not  affume  this  oily  charaéter,  by  partial 
foliation  in  alcohol,  unlefs  by  an  alteration 
which  it  begins  to  experience  in  its  principles 
and  its  compofition.  It  appears  that  it  under- 
goes a fimilar  change  by  merely  remaining  in 
cold  alcohol  ; for  the  brain  and  its  different 
ferions,  the  nerves  themfelves,  the  cerebellum, 
the  fpinal  marrow,  all  matters  of  the  fame  che- 
mical nature  as  they  belong  to  the  fame  ana- 
tomical continuity,  when  immerfed  and  intirely 
macerated  in  alcohol,  depofit.  at  the  end  of 
fome  months,  fmall  brilliant  plates  or  ftraws, 
like  cryftals  of  boracic  acio,  winch  aie  pieci- 
pitated,  and  colle&ed  at  the  bottom  of  the 
v effets  which  are  kept  in  cabinets  of  anato- 
my, as  we  may  fee  in  thole  of  the  School  of  Me- 
dicine of  Paris,  and  the  Veterinary  School  of 
Abort.  We  are  even  obliged,  from  time  to 
time  to  renew  the  alcohol  in  thefe  veffels,  and 
to  clean  them  in  order  to  expofe  the  malteis 
which  they  contain  to  view;  but  it  is  evident 
that  thefe  mull  entirely  decay,  and  tnat  what- 
ever 
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ever  they  contain  of  medullary  fubftance  will 
be  fucceffively  changed  by  palling  into  the  adi- 
pocirous  ftate. 

12.  I have  concluded  from  thefe  experi- 
ments, of  which  I have  juft  prefented  therefult, 
that  the  medullary  pulp  is  a particular  femi- 
concrete  albuminous  matter,  more  oxigenated 
than  that  which  exifts  in  the  ferum  of  the 
blood,  containing  no  free  alkali,  mixed  with  a 
large  quantity  of  water,  which  gives  it  the 
form  and  confiftence  of  a pulp,  and  which  at 
the  fame  time  contains  feme  phofphates  in  folu- 
tion  ; that  this  fpecies  of  matter  being  analogous 
to  white  of  egg  half  boiled  or  hardened,  is  not  a 
fatty  fubftance,  nor  confequently  an  alkaline 
foap,  as  had  been  thought  ; that  it  is  more  efpe- 
cially  remarkable  by  its  property  of  palling  into, 
the  adipocirous  ftate  by  putrefaction,  which  at. 
firft  acidifies  it,  bv  the  action  of  the  cauftic  ah 
kalis,  and  by  that  of  alcohol;  that  this  fubftance.. 
is  immediately  feparated  from  the  blood  by  the 
numerous  arteries  which  enter  the  cranium, 
and  traverfe  the  texture  of  the  brain  in  fuch 
quantity,  that  this  vifeus  has  been  confidered 
by  able  anatomifts  as  formed  of  vafcular  ex- 
tremities intermingled  and  implicated  in  tor- 
tuous windings.  It  is  almoft  fuperfluou$  to 
add,  that  the  centre  of  the  nervous  chords  ;§ 
exaCUy  of  the  fame  nature  with  the  cerebral 
pulp,  as  thefe  nerves  are  only  elongations  or 
elongated  filaments  of  the  brain. 
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Section  IL 
Of  the  Nervous  Fluid . 


13.  MOST  phyfiologifts  admit  a very  light 
and  very  moveable  fluid,  alrnofi  to  be  compared 
with  the  eledtric  or  magnetic  fluid,  which-  the) 
believe  to  flow  by  the  impulfe  of  the  will  or  of 
any  irritation  from  within  the  brain,  01  the 
cerebellum,  or  the  medulla  oblongata,  oi 
the  fpinal  marrow  into  the  nerves  ; and  the 
ufe  of  which  they  conflder  to  be  that  of  con- 
veying the  caufe  of  motion  and  fenfation. 
They  cannot,  however,  give  any  other  proofs 
of  its  exigence  than  the  diminution  or  ceffation 
of  the  nervous  action  in  confequencc  of  liga- 
tures •applied  to  the  nerves,  or  or  a compieflion 
which  they  imagine  nuift  impede  or  flop  the 
motion  of  this  fluid,  dhere  is  no  cavity  in 
the  nervous  chords  ; we  fee  in  them  no  other 
matter  than  the  medulla  which  occupies  then 
centre,  and  a mucous  liquor  which  moiftens 
their  membranes.  This  difficulty  vanifhes  with 
thofe  who  reprefent  this  fluid  as  pofleffing  a 
tenuity  fupenor  to  that  which  is  known  in  a n y 
of  the  vifible  animal  fluids  : it  not  only  eicapes 
our  fenfes,  but  the  imagination  itfelf  can 
fcarcely  comprehend  its  velocity. 
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14.  In  admitting*  tins  fluid,  it  muft  be  fup- 
pofed  to  have  either  two  oppofite  kinds  of 
motion,  which  is  difficult  to  be  conceived  in  the 
lame  nerves  ; or  elfe  two  kinds  of  nervous 
channels,  the  one  carrying  the  fenfitive  fluid  from 
the  organs  of  the  fenles  affeded  from  without 
into  the  brain,  the  feat  of  the  fcnfoviu??i  com - 
7 nunt,  the  others  conveying  it  from  the  brain 
into  the  vifeera  and  the  mufcles,  in  order  to 
carry  into  them  the  principle  of  life  and  of  in- 
dependent motion,  which  is  fupported  in  the 
former,  and  the  command  of  the  will  which  fo- 
licits  and  provokes  it  in  the  latter.  It  muft 
moreover  be  admitted,  that  this  nervous  fluid 
can  follow  only  a Angle  courfe,  whether  in  one  o 
in  the  other  of  thefe  channels,  for  it  cannot 
return  againft  itfelf,  and  confequently,  it  would 
appear  to  be  diffipated  after  its  eked  has  been 
produced,  which  accords  with  its  extreme  te- 
nuity and  fhe  great  velocity  of  its  motion.  It 
is  undoubtedly  on  account  of  thefe  difficulties 
that  fome  phyftologifts  have  denied  the  exift- 
ence  of  that  fluid  which  others  had  called  animal 
fpirits , and  that  they  have  thought  they  could 
explain  the  functions  which  were  attributed  to 
it,  either  by  a rapid  impulfe  communicated  to 
an  uninterrupted  globular  texture  in  the  brain 
and  the  nerves,  or  by  a vibration  excited  on 
the  filaments  of  thole  organs.  In  fad,  thefe 
two  hypothefes  are  attended  with  no  lefs  diffi- 
culty than  that  of  the  exiftence  of  a fluid,  flnee 
they  fuppofe  a tenfion,  a rigidity,  or  folidity  in 
V o l.  IX.  E e the 
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the  nervous  fibres,  which  the  mod  fnnple  ob- 
fervation  leads  us  to  rejedi. 

15»  No  experiment,  nor  fact,  can  throw  c it. 
fm  all  eft  light  upon  or  give  the  moft  Ample  no- 
tion of  the  nature  of  the  nervous  fluid.  It  is  m- 
tirely  and  perfectly  unknown  to  thofe  who  adnn 
it,  and  who  have  no  doubt  of  its  exiflence. 

It  has  been  fuppofed  to  be  the  fame  with  the 
electric  fluid,  but  the  nerves  exhibit  no  fign  ot 
electricity  ; and  though  fome  experiments  ieem 
to  prove,  that  after  death  they  are  very  S00»  elec- 
tric conductors,  none  can  lead  us  even  to  iufpcel 
its  exiftence  in  the  nervous  fyflem,  and  its  pal- 
ace as  well  as  its  accumulation  m the  different 
récrions  of  that  fyftein.  To  admit,  fince  the  dii- 
covery  of  Gal.vani  refpeaing  metallic  irritation, 
a particular  fluid  different  from  the  preceding, 
of  which  the  brain  fhould  be  the  refervoir, 
and  the  nerves  its  different  duffs,  would  be  the 
fabrication  of  an  liypothefis  deftined  to  be 
inceffantly  overturned  by  new  refearcnes. 
Some  have  fuppofed  the  nervous  fluid  to  be  a 
gas,  more  efpecially  oxigen  gas;  but  it  would 
require  hollow  tubes  to  condua  it,  and  nothing 
of  this  kind  is  known  either  in  the  brain  or 
in  the  nerves.  It  muft  therefore  be  admitted, 
that  we  are  abfolutely  ignorant  of  what  the 
nervous  fluid  may  be,  as  well  as  of  the  general 
mode  in  which  the  action  of  the  brain  and 

of  the  nerves  conflits. 
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Section  III. 

Of  the  Fluid  of  the  Ventricles  of  the  Brain . 

Id.  IN  the  ventricles  of  the  brain,  as  well 
as  between  its  membranes  and  its  furface,  is 
found  a flightly  vifeous  fluid,  which  incef- 
fantly  exudes  from  the  arterial  extremities, 
which  lubricates  and  foftens  the  furfaces  between 
which  it  exifts,  and  prevents  them  from 
forming  adhefions  with  each  other,  as  is  alfo 
found  in  all  the  other  cavities  between  the 
furfaces  of  the  membranes  of  the  body.  Au- 
thors improperly  call  it  a vapour.  It  is  incef- 
fantly  fucked  up  by  the  abforbent  veffels,  or 
by  the  veins.  It  fometimes  accumulates  and 
forms  dropfies  of  the  head  of  different  kinds. 
A fimilar  liquid  exifts  in  the  middle  cavity  of 
the  fpinal  marrow  and  between  its  membranes. 
This  humour  does  not  appear  to  differ  from 
that  which  lubricates  all  the  membranous  ca- 
vities of  the  human  body  in  general,  and  of 
which  I have  already  fpoken.  It  is  a mucofo- 
gelatinous  liquid,  more  or  lefs  albuminous,  and 
containing  fome  fal in e matters.  It  is  the  fame 
matter  which  filtrates  between  the  fibrous  faft 
ciculi  of  the  cerebral  medula,  and  renders 
them  fo ft  and  pulpy. 
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Section  IV. 

Of  the  Pineal  Concretions . 

17.  EVERY  anatom  id  knows  that  the  pi- 
neal gland,  the  ufes  of  which  are  abfolutely  un- 
known, frequently  contains  in  the  interior  or 
its  pulp,  two  or  three  finall  hard  concretions, 
which  are  found  in  it  by  cru  ih  in  g this  glandu- 
lar body  between  the  fingers.  Thefe  concretions 
are  fo  common,  that  very  few  brains  are 
opened  in  the  anatomical  theatres  in  which 
they  are  not  met  with.  1 hey  are  generally  fo 
fmall  and  fo  light,  that  it  is  neceffary  to  collect 
feveral  of  them  together,  in  order  to  be  able 
to  examine  them.  About  twenty  of  them  are 
required  to  form  a gramme.  They  are  irregu- 
larly rounded  bodies,  with  afperities  and  points 
at  their  furface,  never  fmooth  and  polifixed.  X 
have  found  them  to  be  compofed  of  phofph  ate 
of  lime  united  to  aboutone  third  of  their  weight 
of  gelatinous  matter.  As  the  calculi  of  the 
pineal  gland  are  fo  frequent  in  the  human 
brain,  and  as  they  do  not  appear  to  produce- 
difeafes,  they  may  be  confidered  almoft  in  the 
light  of  natural  concretions,  or  depositions, 
the  formation  of  which,  in  this  fingle  region  of 
the  brain,  is  indeed  a fingular  phenomenon,  the 
caufe  of  which  deferves  to  be  inveftigated 
by  anatomifts. 
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Article  XIV, 

‘k  ' ; ; 

Of  the  Liquids  peculiar  to  the  Eye  ; of  the 
aqueous,  vitreous  and  cryftalline  Humours, 
and  of  the.  Tears . 

1.  THOUGH  I here  indicate  in  particular, 
as  humours  of  the  eye,  thofe  only  which  are 
known  by  the  name  of  aqueous,  vitreous,  and 
cryftalline  humours,  and  tears  ; this  admirable 
organ  contains  alfo  feveral  other  liquid,  foft, 
or  folid  fubftances,  which  would  defer ve  a,  par- 
ticular examination,  but  with  which  chemiftry 
has  not  yet  been  occupied.  We  are  entirely 
ignorant  of  the  nature  of  the  black  pigmentum ; 
of  the  choroid,  which  appears  to  be  carbon; 
of  the  foft  and  tranfparent  pulp  of  the  retina, 
the  principal  feat  of  vifion,  and  which  is  cer- 
tainly not  a fimple  albuminous  humour,  as  its 
afpedf  feems  to  announce  ; of  thofe  hard  and 
thin  membranes  which  form  the  fhell  of  the 
eye;  of  that  brilliant,  pearly,  gold-coloured 
lining  which  invefts  the  internal  furface  of  the 
globe  of  the  eye.  We  have  fcarcely  yet  occupied 
ourfelves,  or  tofpeak  more  properly,  wehave  as  yet 
only  fome  preliminary,  and  as  it  were  proviftonary 
notions  of  the  vitreous,  aqueous,  and  cryftal- 
line humours,  according  to  the  experiments  of 
Petit  and  Chrouet,  who  have  publiihed  a Differ- 
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tation  upon  the  humours  of  the  eye.  i ne  tear» 

are  a little  better  known.  , 

2.  The  aqueous  humour  is  contained,  m uie 

proportion  of  from  a quarter  to  a third  of  a 
gramme,  in  the  two  chambers  of  the  eye,  the 
anterior  and  the  pofterior,  between  the  mrface 
of  the  tranfparent  cornea  and  the  cryfialline 
humour.  It  is  feparated  by  the  arteries  of  the 
ciliary  procefs  and  of  the  iris  ; it  runs  out  in  part 
by  the  pores  of  the  cornea,  where  it  is  taken  up 
again  by  the  abforbent  veffels.  Its  renovation 
is  fo  prompt,  that  after  it  has  been  evacuated 
in  the  operation  of  the  cataract  by  the  apei- 
ture  made  in  the  cornea,  it  is  renewed  and 
diftencls  this  membrane  within  twenty-tour  01 
thirty-fix  hours.  Halloran  has  feen  a g ; anime 
and  one- third  ofitflowin  twelve  minutes  from  a 
wound  in  the  eye.  Bertrandi  thought  it, was 
lighter  than  water,  in  the  proportion  of  975  to 
1000  ; but  there  is  reafon  to  believe  that  this 
is  an  error.  It  is  perfectly  tranfparent,  has  a 
fljghtly  faline  tafte,  and  a very  great  liquidity. 
It  evaporates  intirely  and  without  refidue.  The 
acids  and  alcohol  do  not  effect  its  coagula- 
tion; the  nitric  acid,  the  nitro-muriatic  acid, 
and  efpecially  the  oxigenated  muriatic  acid, 
have  the  property  of  rendering  it  a little  turbid. 
Though  little  charged  with  animal  matter,  it 
putrefies  and  exhales  a bad  fmelh  We  find  in 
it  alfo  fome  traces  of  alkaline  phofphates,  of 
ioda,  and  of  muriate  of  foda.  It|uie  is  to  dif- 

tend  the  cornea  and  lupport  its  rounded  form, 

and 
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and  retain  the  cry  ftalline  and  the  vitreous  humours 
in  their  pofition.  It  fometimes  accumulates 
to  fuch  a degree  as  to  pufli  the  cornea  before  it 
in  a hideous  manner  in  the  hy drophthalmia  ; 
it  is  feemingly  gelatinous  in  the  tortoiie  and  in 

fome  fillies. 

5.  Scarcely  any  thing*  has  yet  been  faid  con* 
cerning  the  nature  or  the  compofition  of  the 
vitreous  humour;  it  derives  its  name  from  its 
tranfparency  and  its  afpedl,  which  lefembles 
melted  glafs.  Inclofed  in  membranes,  or  very 
clofe  membranous  cells,  it  occupies  all  the  bot- 
tom of  the  globe  of  the  eye  from  the  pofterior 
furface  of  the  cry  ftalline  to  the  furface  of  the 
retina;  it  is  {lightly  reddiih  in  the  foetus,  and  is 
never  known  to  become  opaque  in  old  age.  The 
exadt  degree  of  its  denfity  is  not  known  ; but 
it  is  known  to  be  fuperior  to  tbat  of  the  aqueous 
humour,  and  interior  to  that  of  the  cornea. 
Wintringham  found  it  relatively  to  water,  as 
10024  to  10000.  Its  quantity  is  confiderable, 
for,  according  to  Petit,  who  has  given  both 
in  the  Memoirs  of  the  Academy  of  Sciences,  of 
Paris,  for  1728,  and  in  particular  letters,  an 
exadt'  defeription  of  the  parts  and  of  the  hu- 
mours of  the  eye,  it  conftitutes  of  itfelf  more 
than  two-thirds  of  the  weight.  Some  of  its  che- 
mical properties  have  been  indicated  by  Petit, 
Chrouet,  M au  chart,  and  Zinn.  It  docs  not 
coagulate  in  boiling  water  ; it  is  evaporated  in» 
tirely  by  the  fire  ; it  contains  but  very  little 
fait  and  earth  ; the  powerful  acids  and  the  fixed 
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alkalis  render  it  a little  turbid.  It  becomes 
glutinous,  thick,  even  concrete,  and  more  or 
lefs  opaque  in  feme  difeafes,  efpecially  in  the 
glaucoma.  Duhamel  faw  it  once  fenfibly 
reddened  in  an  animal  to  which  he  adminiftered 
madder. 

Boerhaave  obferved  already  long  ago,  that  a 
wound  made  into  the  vitreous  fubftancc  inhered 
the  humour  of  this  fubftance  to  run  out  only 
in  a fucceffive,  gradual  manner,  drop  by  drop, 
whence  he  concluded  that  thisliumoui  was  con- 
tained in  numerous  cells  communicating  with 
each  other,  narrower  in  the  interior  and  wider 
at  the  outer  part  of  this  body,  to  which  its 
apparent  vifeidity  is  owing  ; for  when  we 
fqfpend  a vitreous  humour  by  a thread  over  a 
veflel,  in  proportion  as  the  humour  runs  out, 
the  fmatl  divifions  of  the  membrane  contract, 
difappear  by  approaching  each  other,  and  the 
liquid  collected  is  as  thin  and  as  fluid  as  water. 

4.  The  cry  ft  allin  e lens,  Dated  in  the  anterior 
foffa  of  the  vitreous  fubftance,  and  inclofed  in 
its  particular  capfule,  is  an  almoft  folid  or 
femi-concrete  body,  like  a very  thick  jelly,  of 
a lenticular  form,  the  form,  the  curvature,  and 
the  internal  ftrudiure  of  which  have  been  care- 
fully inveftigated  and  delcribed.  It  has  a dia- 
meter of  about  four  lines  in  man,  and  the 
average  amount  of  its  weight  is  a quarter  of  a 
o-ramme.  It  is  heavier  than  water,  and  finks  to 
the  bottom  of  this  liquid.  Very  loft  in  the 
fœtus,  it  grows  hard  in  old  perlons,  and  by  the 
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progrefs  of  age  it  gradually  paffes  from  a per- 
fectly colourlefs  and  tranfparent  date  into  a 
yellowiih  colour,  like  topaz  or  amber,  with  a 
flight  obfcurity.  It  is  very  ealy  to  be  cut 
or  divided  ; prelfure  bruifes  and  extends  it, 
and  feparates  the  greater  part  of  its  paiti- 

des. 

It  has  long  been  known  that  it  is  fufceptible 
of  becoming  opaque,  cartilaginous,  offeous, 
and  even  of  an  almoft  ftony  hardnefs.  I he 
example  of  fried  Allies  fliows  us  that  the  ciyf- 
talline  lens  becomes  concrete  by  the  action  ot 
heat  ; that  it  is  rendered  white  and  friable,  like 
a kind  of  foft  plafter;  that  it  feparates  into  con- 
centric plates,  which  are  eafily  divided  into  a 
hundred;  and  that  thefe  plates  are  formedof  fibres 
intertwifted,  or  rolled  up  in  fpiral  windings* 
Chrouet,  in  his  hiftory  of  the  humours  of 
the  eye,  allures  us  that  the  cryftalline  affords 
oil  and  ammoniacal  fpirit  in  great  abundance 
by  the  aCtion  of  fire.  Twenty-foui  gi  amines  of 
this  body  diftilled,  afforded  him  two  grammes 
and  a quarter  of  infipid  water,  eight  grammes  of 
ammoniacal  water,  a third  of  a gramme  of 
‘ concrete  carbonate  of  ammonia,  a little  lefs 
than  three  grammes  of  veiy  fetid  oil,  and  eight 
grammes  of  coal,  the  incineiation  of  which 
left  a gramme  and  a half  of  aines  without  fixed 
fait  or  alkali. 

The  cryftalline  becomes  opaque  by  coc- 
tion  in  boiling  water,  by  die  action  of  the  acids, 
and  by  alcohol,  It  feems  to  be  formed  of  a thick, 
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albuminous  and  concrefcible  matter  with  a por- 
tion of  gelatin.  No  exaét  analyfis  has  yet  been 
made  of  it. 

5 . The  tears  are  fecreted  bv  a conglomerate 
gland,  fftuated  in  a depreffion  at  the  external 
and  fuperior  angle  of  the  orbit,  and  they  are 
difcharged  by  fix  or  feven  open  ducts  in  the 
conjunction  over  the  margin  of  the  upper  eye- 
lid, whence  they  flow  along  the  eye  to- 
wards the  punCta  lacrymalia.  They  have  not 
been  the  objeCt  of  a connected  feries  of  re- 
fearches.  They  had  been  reprefented  as  a ra- 
ther faline  aqueous  liquor,  affording  fcarcely 
any  reliduum  by  evaporation  ; and  Pierre  Petit, 
in  his  curious  treatife  on  the  tears,  being  in- 
tirely  occupied  with  their  origin  and  their 
relations  with  the  pallions,  had  fcarcely  faid 
any  thing  concerning  their  nature.  The  illuf- 
trious  Haller  complained  of  this  want  of  fads 
in  his  great  phyfiological  work;  he  contented 
himfelf  with  quoting  fome  rare  examples  of 
faline  cryflals  which  they  had  exhibited  to 
Bruckman,  of  thofe  of  an  auftere  acid  tafte, 
which  Schaper  had  obferved  in  an  ophthalmia 
of  the  blood  which  frequently  is  mixed  with 
them,  of  the  fweet  quality  which  had  been 
found  in  them  in  fome  dileafes.  Several  fortu- 
nate opportunities  for  procuring  them  having 
prefented  themfelves  to  Citizen  Yauquelin  and 
myfelf,  in  1791,  we  made  them  the  particular 
ohjebt  of  our  refearches;  and  we  have  publilbed 
upon  the  Analyfis  of  this  humour,  in  the 

Annales 


TEARS» 


427 


Annales  de  Chemie,  for  Auguft  of  tiie  faîne 
year,  a Memoir  of  which  î am  now  about  to 

prefent  the  refaits. 

6.  We  procured  tears  in  fufficient  abundance 
to  be  able  to  make  them  the  fubjedt  of  our 
experiments,  either  from  perfons  fubject  to 
weeping,  who  contented  to  colledt  them  in 
fmall  glafs  veil  els,  or  by  caufing  them  to  f 1 o av 
in  unufual  abundance,  by  means  of  mechanical 
irritation  applied  to  the  noftrils,  or  by  the  eft  eft 
of  cold,  which  increafes  their  difcharge  in  fome 
individuals.  This  humour  is  as  clear  as  wateis 
without  fmell,  of  a faline  tafte,  and  of  a weight 
little  fuperior  to  that  of  di {billed  watei.  It 
turns  the  paper  tinged  with  mallows  or  violets 
green,  without  this  colour  being  diffipated  in 
the  air;  a proof  that  it  proceeds  from  the  aftion 
of  a fixed  alkali.  When  heated,  it  prefent» 
at  its  furface  many  permanent  bubbles,  like  a 
mucous  liquor;  evaporated  to  drynefs,  it  leaves 
at  moft  0,04  of  a dry  and  yellowifh  refiduum  of 
an  acrid  tafte.  In  clofe  veffels  it  affords  much 
water,  fome  traces  of  oil  and  of  ammonia,  and 
a very  faline  coal.  The  incineration  of  the 
produft  of  the  fpontaneous  evaporation  exhi- 
bited to  us  muriate  of  foda,  carbonate  ot  foda, 
very  little  phofphate  of  loda  and  phofphate  of 

lime. 

7.  Tears  expofed  to  hot  and  cny  an,  in  a flat 
veffel,  become  thick  pretty  quickly  ; they  be- 
come vifcid  .and  ftringy,  without  lofing  their 

tranfparency  ; affuming  a yellowifh  and  fome- 
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times  a green  colour*  They  afford  cubic 
cryftals,  which  alcohol  diffolves  without 
attacking  the  mucous  and  thick  part  ; thefe 
cryftals  turn  paper  ftained  with  mallows  green, 
and  announce  an  excefs  of  alkali*  Water  which 
diffolves  immediately,  in  every  proportion, 
and  dilutes  the  lacrymal  humour  in  its  natu- 
ral ftate,  does  not  operate  in  the  fame 
manner  upon  this  humour  when  thickened  and 
become  ftringy  by  expofure  to  the  air.  It 
remains  fufpended  in  the  water  like  a glairy 
matter,  or  elfe  diffolves  very  (lowly  ; for  the 
water  froths  by  agitation,  after  having  re- 
mained a long  time  upon  this  matter,  this  is 
an  inftance  in  which  the  contact  of  the  air  de- 
prives an  animal  matter  of  its  lolubiiity  in  water. 

The  alkaline  folutions,  which  have  no 
fenftble  action  upon  the  pure  tears,  quickly 
diffolve  tears  that  have  been  thickened  by 
expofure  to  the  air,  and  reftore  them  to  their 
original  fluidity  and  tranfparency. 

Lime-water,  the  lolutions  of  barites  and  of 
ftrontian,  produce  no  effect  upon  the  tears  at 
the  moment  of  their  difcharge  ; but  when  they 
have  been  for  fome  time  expoled  to  the  air, 
they  render  thefe  liquors  turbid,  and  afford  very 
fenftble  precipitates  of  earthy  carbonates.  This 
pb  en  o m e n o n p r o c eed  s f r o m t he  c i r cum  ft  an  c e th  at 
the  tears  contain  a linall  quantity  of  pure  foda, 
which  attracting  the  atmofpherical  carbonic 
acid,  and  paffing  gradually  by  the  contact  of 
the  air  into  the  ftate  of  alkaline  carbonate,  be- 
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comes  thus  fufceptible  of  being  decom poled  by 
the  folutions  of  the  three  earths,  whofe  attraction 
for  carbonic  acid  is  ftronger  than  that  of  the 
foda.  Alcohol  forms  very  fenfible  white  flakes 
in  the  tears,  and  retains  the  moft  of  their  faits 
in  folution. 

8.  No  acid  has  any  afilion  upon  the  tears  at 
the  moment  of  their  difcharge,  when  they 
have  not  yet  experienced  any  alteration.  No 
other  change  takes  place  in  them,  than  the 
faturation  of  the  foda  which  they  contain  : fo 
that  the  fmalleft  quantity  of  acid  is  fufficient 
to  prevent  their  turning  the  mallows-paper 
green.  The  refiduum  of  their  fpontaneous 
evaporation  comports  itfelf  differently  with 
the  acids*  A drop  of  concentrated  fulphu- 
ric  acid  thrown  upon  this  refiduum  produces 
a very  fenfible  effervefcence,  accompanied 
with  a white  vapour  ; muriatic  acid  and  car- 
bonic acid  are  difengaged  at  the  lame  time, 
which  announces  the  decompofition  of  the 
muriate  of  foda  contained  in  this  fluid,  and  of 
the  carbonate  of  foda  which  is  formed  in  it  by 
expofure  to  the  air.  The  muriate  and  acetous 
acids,  on  the  contrary,  produce  only  a flight 
effervefcence  with  this  fpontaneous  refiduum  of 
the  tears,  becaufe  they  decompofe  only  the 
carbonate  of  foda,  and  dilengage  only  the 
carbonic  acid. 

g.  The  oxigenated  muriatic  acid  is  one  of  the 
re-agents  that  have  given  us  the  moft  light 
refpe filing  the  nature  of  the  tears.  We  already 
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know  from  a fact,  which  cannot  efcape  onr 
obfervation  in  active  laboratories,  that  the  con- 
tact of  the  oxigenated  muriatic  gas  thickens  the 
lacrymal  humours  to  fuch  a degree,  as  to  render 
the  motion  of  the  eye-lids  upon  the  ball  of  the 
eye  difficult  and  painful.  When  liquid  oxige- 
nated muriatic  acid  is  poured  upon  tears  at  the 
moment  when  they  have  been  difeharged  from 
the  eye,  a flight  coagulation  taxes  place  in 
this  liquid  ; hakes  are  precipitated,  at  firft 
white,  which  are  quickly  turned  yellow  by  a 
larger  proportion  of  acid.  In  proportion  as 
they  are  formed,  the  oxigenated  muriatic  acid 
lofes  its  ha rlli  fmell  ; whence  we  fee  that  it 
vields  its  oxigen  to  the  animal  matter.  It  can- 
not be  doubted,  that  what  here  takes  place 
rapidly,  is  effected  in  a gradual  manner  upon 
the  tears  by  the  contaét  of  the  air;  that  in  both 
cafes  the  fixation  of  the  atmo%heric  oxigen  is 
alone  to  be  confidered  as  the  caufeof  the  thicken- 
ing and  the  formation  of  a white  and  feemingly 
puriform  matter,  which  takes  place  in  the  nafai 
fac,  when  the  tears  remain  in  it,  obftru&ed  by 
any  impediment.  A flight  compreffion,  to  the 
application  of  which  perfons  fubjeéf  to  obfiruc- 
tions  of  this  fac  are  incited  by  an  itching 
fenfation,  caufes  this  thick  yellowiih  matter  to 
iffue  out  from  the  punCta  lacrymalia,  in  fmall 
cylinders  or  elongated  drops,  move  or  lefs  folid, 
moulded  by  the  branches  of  the  lacrymal 
fy plions.  We  muff  add  indeed  to  this  aéiion 
of  the  atmofpheric  oxigen,  the  evaporation  of 
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the  water  as  a caufe  of  this  thickening;  for  we 
were  convinced  by  a fubjed  afflicted  with 
an  obftrudion  of  the  nafal  fac,  that  he  could 
extract  four  times  as  much  humour  from  this 
diftended  fac  by  prefling  it  out  every  hour,  than 
by  foliciting  its  difcharge  every  four  hours.  The 
fame  infpidTation,  proceeding1  from  the  abforp- 
tion  of  the  air  by  the  tears  and  the  evaporation 
of  their  water,  gives  rife  to  thofe  fmall  clots 
of  thick,  yellowifh,  and  concrete  humour,  which 
are  formed  during  deep,  round  the  lacrymal 
caruncles. 

10.  It  reful ts  from  this  analyfis  that  the  tears 
are  formed  of  a large  quantity  of  water,  which 
holds  in  its  folution  an  animal  mucilage,  not  al» 
buminous,  bec  au  fe  the  fimple  acids  do  not  co- 
agulate it,  but  of  a gelatinous  nature,  andfeveral 
falinefubdances,  muriate  of  foda,pure  foda,  phof- 
phate  of  foda,  and  phofphate  of  lime.  The  two 
laft  are  lefs  perceptible  than  the  two  firft 
One  of  the  characters  that  moft  eminently  dif- 
tinguifh  this  animal  matter,  is  the  property 
which  it  poffeffes  of  rapidly  abforbing  oxigen, 
and  of  forming  thick,  concrete,  infoluble  flakes. 
Though  it  contains  the  muriate  and  the  phof- 
phate of  foda  in  but  fmall  quantity,  the  fird;  is 
neverthelefs  fufficient  to  give  this  humour  a 
fallu e tafie,  and  enable  it  to  depofit  fome  fall  ne 
cryftals  on  the  out  fide  of  its  duds,  as  fome 
rare  obfervations  have  diown. 

The  phofphate  of  lime,  of  which  we  have 
found  only  feme  flight  indications  in  the  tears, 

may, 
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may,  it  appears,  increafe  in  its  proportion  under 
certain  circumftances,  and  feparate  in  the  folia 
form  : it  is  this  which  gives  rile  to  the  cal- 
culous concretions  which  are  fometimes  formed 
in  the  lacrymal  glands,  and  are  even  de- 
pofited  in  tm all  feparate  grains  round  this 
«■land.  I have  twice  had  occafion  to  analyfe 
this  concretion,  and  have  found  its  folid  bale 
to  be  calcareous  pliofphate. 
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Article  XV. 

Of  the  Nafal  Mucus 

].  THE  name  of  nafal  mucus , is  given  to 
a liquid  which  is  fecreted  in  the  cavities  of 
the  nofe,  and  is  difeharged  outwardly,  either 
by  the  noftrils  in  the  form  of  drops,  oi 
in  that  of  maffes  more  or  lefs  thick  and  vifeid, 
or  by  the  fauces,  when  it  defeends  by  the 
pofterior  part  of  the  nafal  cavities  in  which 
cafe  it  is  thrown  out  by  hawking  and  fpitting. 
This  liquid  is  Separated  from  the  blood  by  the 
arteries!  with  ihich  the  whole  fchneiderian 
membrane  is  provided,  and  appears  to  be  formed 
in  particular  glandular  crypts,  which  we  find 
abundantly  diffeminated  in  the  nofirils  ; it  is  col- 
lected alfo  from  all  the  frontal  finufes,  from  thofe 
of  theethmoid,  of  the  fphenokl  and  of  the  fuperior 
maxillary  bones,  upon  the  membraneous  fides 
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of  which  we  fee  no  glanduliform  crypts.  It  is 
alfo  mixed  with  the  lacrymal  juice,  which 
defcends  by  the  channel  which  pa  (les  through 
the  os  unguis,  and  dilutes  the  thickened  nafal 
mucus. 

2.  We  muft  particularly  confider  both  the 
abundance  and  the  characters  of  this  liquid  in 
the  catarrh,  improperly  called  catarrh  of  the 
brain,  in  which  the  nafal  mucus  is  feparated  in 
larger  quantity,  and  remains  a longer  time  in 
its  duéis.  It  is  efpecially  under  this  circum- 
tlance  that  Citizen  Vauquelin  and  myfelf  have 
examined  it,  as  we  then  procured  it  with  great 
facility.  We  have  alfo  availed  ourfelves  of  the 
confiderable  dii charge  of  mucus  which  is  pro- 
duced by  the  contaCt  of  the  oxigenated  muriatic 
acid  gas,  in  order  to  obtain  a fufficient  quan- 
tity of  it  for  the  experiments  adapted  for 
making  us  well  acquainted  with  its  nature.  It 
has  feveral  times  happened  to  Citizen  Vauquelin, 
who  is  very  fenfible  to  the  aétion  of  the  oxio-e- 
nated  muriatic  acid  gas,  that  he  has  colledted 
by  its  effeéfc  fixty-four  grammes  of  this  liquid 
in  lefs  than  an  hour.  By  means  of  thefe  cir- 
cumftances  we  have  been  enabled  to  determine 
its  nature  in  a confiderably  exa <51  manner.  It 
is  known  that  this  liquid  is  very  abundant  in 
children,  that  it  is  a little  heavier  than  water 

j 

and  adheres  to  molt  bodies,  even  the  molt 
poli  died. 

3.  The  nafal  mucus  is  at  fir  ft  liquid,  clear 
and  limpid,  a little  vifcid  and  adhefive,  without 
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fmell,  of  a faline  and  acrid  tafte,  which  irritates 
the  moft  delicate  part  of  the  fkin  : it  is 
then  really  the  pituita  vitrea  of  the  ancients. 
When  expofed  to  the  air  and  to  the  fire,  it 
comports  itfelf  in  the  fame  manner  as  the  tears, 
from  which  it  differs  only  by  the  abundance  of 
its  refid uum  which  is  thicker,  and  frequently 
more  coloured.  It  affords  cryftals  of  muriate 
of  foda,  of  foda  in  the  ftate  of  carbonate 
and  of  phofphates  of  lime  and  of  foda  ; the  laft 
are  much  more  abundant  than  the  others.  It 
turns  paper  ftained  with  mallow-flowers  green, 
by  its  faits  ; we  alfo  find  in  it  an  animal 
matter  which  is  not  albuminous,  but  quickly 
becomes  thick  and  concrete  by  the  oxigen  of 
the  air  and  of  the  oxigenated  muriatic  acid  ; 
it  then  acquires  opacity,  and  a yellow  or 
greenifh  colour,  fwells  confiderably,  and  be- 
comes filled  with  bubbles  by  the  action  of 
fire,  leaving  but  little  refid  uum  upon  the  ig- 
nited coals.  Tin’s  animal  mucilage,  which  is 
more  abundant  than  in  the  tears,  appears  to  be 
of  the  fame  nature  in  both. 

4.  This  liquid,  being  always  expofed  to  the  air 
which  continually  pafles  through  the  noftrils,  is 
conftantly  thicker,  more  vifeid  and  more  adhefi  ve 
than  the  tears;  and  the  carbonate  of  foda  which 
it  contains,  whilft  the  latter  contain  only  foda, 
announces  that  the  air  depofits  in  it  a part  of 
the  carbonic  acid  which  it  contains,  efpecially 
as  it  is  expired  out  of  the  lungs.  Confequently, 
it  then  renders  the  folutions  of  barites,  of 
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ftrontian,  and  of  lime,  very  fenfibly  turbid. 
In  the  noftrils,  the  heat  of  the  plant,  efpecially 
in  catarrhs,  and  the  current  of  air  which  incef- 
fantly  aids  upon  it,  contribute  alio  to  thicken 
it.  The  mucilage  of  the  nafal  humour,  when 
it  becomes  thick  in  the  air,  frequently  allumes 
in  it  the  form  of  fmall,  dry  brilliant,  and  as  it 
were,  micaceous  plates.  If  it  has  dried  in  very 
thin  layers,  it  nearly  refembles  tliofe  brilliant 
and  light  marks  which  fnails  leave  behind  them 
upon  the  fubftances  over  which  they  crawl. 
The  nafal  mucus  experiences  no  real  putrefac- 
tion in  the  air  ; we  fhould  aim  oft  be  induced  to 
fay  that  it  was  unalterable  and  imputrefcible, 
when  we  fee  it  remain  without  contracting  any 
bad  fmell,  even  in  the  midft  of  water,  and  at  a 
confiderably  elevated  temperature.  However, 
this  property  of  prefervation  does  not  extend 
fo  far  as  to  communicate  itfelf  to  other  bodies 
that  are  immerfed  in  it.  ' 

5.  Water  does  not  difiolve  the  mucus  of  the 
nofe.  It  is  known  that  this  matter  remains  vif- 
cid  in  that  fluid,  and  that  it  cannot  be  diluted 
water  without  much  difficulty,  even  by  agita- 
tion. Hot  water  and  ebullition  do  not  render 
this  Angular  mixture  more  mifcible  or  more 
foluble.  In  boiling  water,  it  appears  at  firft  to 
form  one  body  with  the  water;  neverthelefs  we 
fee  it  feparate  and  fall  to  the  bottom  of  this 
liquid  by  cooling.  It  is  probable  that  this 
infallibility  is  owing  to  the  fixation  of  the 
oxigen.  Neither  has  it  the  property  of  ren- 
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dering  oils  mifcible  with  water,  nor  of  effect- 
ing their  fulpenfion  by  trituration,  as  a vegeta- 
ble mucilage  does.  It  is  on  this  account  that 
when  we  wafh,  or  even  boil  this  thick  humour  in 
water,  the  faits  which  it  contains  are  diffolved 
and  feparated,  without  affecting  the  mucilage 

which  conftitutes  its  bale. 

6k  The  acids  thicken  the  nafal  mucus  when 
they  are  concentrated  and  employed  in  fmall 
proportions;  but  when  we  add  a larger  quan- 
tity, they  re  * diffolve  and  give  it  different 
fhades  of  colour.  The  fulphuric  acid  tinges 
it  purple,  and  renders  it  very  liquid,  forming 
however  fome  flakes  in  it  which  fink  to  the 
bottom.  The  nitric  acid,  when  rather  ftrong 
diffblves  it  of  a yellow  colour.  The  muriatic 
acid  is  that  which  effedts  its  folution  the  moft 
eafily  and  themoft  completely  of  all,  giving  it 
a violet  colour.  The  alkaline  or  earthy  laits 
do  not  caufe  it  to  undergo  any  alteration,  nor 
do  they  diffolve  it. 

7.  The  mucus  of  the  noftrils  being  eipecially 
diftinguiffied  from  all  the  other  animal  liquids 
by  the  vifeid  mucilage  which  it  contains  in 
confiderable  abundance,  it  is  evidently  from  the 
prefence  of  this  principle  that  we  ought  to  feek 
its  ufes  and  the  function  which  it  performs  in 
the  animal  economy.  Befides  the  kind  of 
evacuation,  fometimes  very  abundant,  which  if 
procures,  and  the  proportion  of  the  evacuated 
matter  compared  with  that  of  the  other  excretory 
organs,  which  it  carries  out  of  the  body,  this 
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liquid  maintains  the  foftnefs  of  the  membranous 
fides  of  the  nafal  cavities  and  prevents  that  dry- 
nefs  which  the  air  paffing  in  continual  ftreams 
through  thefe  cavities  tends  to  produce  in  them. 
It  moderates  the  too  great  fenfibility  of  the 
nervous  papillæ  which  are  fpread  out  upon  the 
olfaftory  membrane;  it  flops  and  fixes  the 
odorous  bodies,  it  blunts  their  too  great  a6li\i~ 
ty  ; it  purifies  the  air  that  is  relpired,  by  taking 
from  it  the  pulverulent  particles  which  it  carries 
along  with  it,  and  which  would  be  more  hurtful 
in  the  lungs.  Being  always  contained  in  a hot 
humid,  and  arid  place,  three  circumftances 
which  would  fo  eminently  promote  putrefaction, 
provident  nature  has  given  it  a property  which 
oppofes  the  fepticity  which  would  have  expofed 
man  and  the  animals  to  a multitude  of  danger- 
ous vitiations  and  maladies. 

8.  It  is  known  that  the  mucus  of  the  noftrils 
is  capable  of  changing  its  nature  and  affuming 
various  properties  in  the  nafal  affrétions.  It 
thickens,  becomes  yellow,  orange-coloured, 
or  greenifh,  frequently  tinges  linen  with  a very 
lively  green  calf  by  drying  upon  it;  it  fome- 
times  produces  the  fenfation  of  the  prefence  of, 
copper  ; and  fometimes  it  exhales  a naufeous 
or  fetid  fmell.  In  fome  affe&ions  it  becomes  fo 
acrid  that  it  fecms  to  corrode  the  membrane  of 
the  noftrils,  and  produces  excorrations  round 
their  orifices  as  well  as  upon  the  upper  lip. 
Laftly,  it  is  fometimes  liquid  like  water,  at 
others  ropy  like  oil;  in  feveral  cafes  thick, 
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vifcid,  and  always  transparent  like  jelly  ; in 
other  eircumdances,  femi-conerete  and  white, 
yellow  or  green,  like  a purulent  humour.  None 
of  thefe  changes  have  yet  been  chemically 
examined,  and  hardly  even  has  the  attention 
which  they  deferve  been  bellowed  upon 
them. 

9.  Citizen  Vauquelin  and  myfelf  have  def- 
cribed  with  much  care  the  effect  which  the 
oxigenated  muriatic  acid  gas  produces  upon  the 
nafal  mucus  and  upon  the  membranes  which  it 
covers  and  from  which  it  filtrates.  At  the  very 
moment  when  this  gas  penetrates  into  the  nof- 
trils,  it  produces  in  them  a fenfation  of  con- 
traction and  of  uneafmefs,  of  which  fneezing  is 
the  confequence  ; a confiderable  difcharge  of 
clear  liquid  is  excited.  The  contraction  and  the 
rigidity  of  the  membranes  of  the  nofe  and  of 
the  throat  remain  for  a long  time  : after  the  cef- 
fation  or  diminution  of  the  firft  difcharge,  follows 
an  uneafmefs  and  Huffing  of  the  nofe,  and  the 
fenfes  of  fmell  and  tade  are  loft.  An  humour, 
thick,  and  even  dry  like  parchment,  is  felt  in  the 
nofe  and  in  the  fauces:  an  acrid  heat  propagates 
itfelf  into  the  bread  and  produces  a febrile 
commotion  : a considerably  violent  head-ache, 
and  condition  of  intellect  accompany  this  date. 
At  lad  white  or  yellow  concrete  maffes  are  dis- 
charged by  the  nodrils  or  the  mouth,  the 
difcharge  of  which  lads  feveral  hours,  pro- 
cures relief,  and  the  malady  gradually  ceafes 
till  the  equilibrium  is  intirely  re-eftablifhed.  It 
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cannot  be  doubted  that  this  artificial  diieafe  lias 
a great  analogy  with  the  natural  catauh,  and 
that  in  the  production  of  that  difeale  the  atm  of- 
pheric  oxigen  exerts  an  aCtion  fimilar  (excepting 
that  its  intenfity  is  lefs)  to  that  of  the  oxigena- 
ted  muriatic  acid.  In  the  fudden  iharp  fiofts 
which  are  perceived  by  a harfli  rough  fen- 
fation,  this  principle  of  the  atmofphere  aCts 
very  quickly  upon  the  nafal  mucus  ; it  thickens 
it  by  depriving  it  of  water  and  becoming  itfelf 
fixed  ; it  irritates  the  furface  of  the  fchneiderian 
membrane  ; it  evaporates,  in  the  compound 
ratio  of  its  motion  and  its  denfity,  a large 
quantity  of  water.  This  explanation  of  a 
natural  faCt,  to  which  we  have  been  conducted 
by  a phenomenon  created  by  art,  iliows  what 
may  be  hoped  from  the  refearches  of  modern 
chemiftry,  and  how  important  it  is  to  pin  lut 
them  without  intermiffion. 
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Article  XVI. 

Of  ike  Mucous  Humour  of  the  Mouth , of 
the  Humour  of  the  Ion  fils,  of  the  Saliva , of 
trie  Salivary  Calculus,  and  of  the  Tartar  of 
the  Teeth . 

1.  THE  cavity  of  the  mouth,  from  the  mar* 
gins  of  the  iips  to  beyond  the  velum  pendulum 
of  the  palate,  and  as  far  as  the  upper  part 
of  the  pnarynx,  is  conftantly  moiftened  by 
fever  a l liquids  which  have  their  fource  in. 
different  glandular  and  fecretory  organs, 
whofe  seat,  form,  ftrudlure,  excretory  duéts  and 
funfttions  have  much  occupied  anatomifts  and 
phyftologifts.  Very  numerous  mucous  crypts 
and  granulated  pellicles  occupy  the  whole  fur- 
face  of  the  tongue,  and  especially  of  the 
infralingual  cavity,  of  the  buccal  and  palatine 
membrane  or  of  the  glandular  expanlion  of 
Morgagni,  of  the  alveolar  arches,  and  pour 
into  this  cavity  an  humour  fomewhat  lefs  thick 
and  mucous  than  that  of  the  noftrils,  which 
maintains  on  all  the  fides  of  the  mouth  a con- 
tinual foftnefs  and  lubricity,  adapted  to 
facilitate  their  motion,  to  enable  the  alimentary 
bole  to  hide  down,  and  to  prevent  that  third; 
which  dry  nefs  of  thefe  parts,  from  what- 
ever caufe  it  may  arife,  conftantly  produces, 
lifts  kind  of  mucous  and- lubricating  humour 
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have  never  been  examined  in  particular,  nor 
could  it,  either  becaufe  it  is  not  fufticiently 
abundant  to  be  colle&ed  feparately,  or  becaufe 
it  is  always  mixed  with  the  falivary  humour  and 
the  humour  of  the  tonlils  which  inceffantly  flow 
into  the  mouth*  For  the  reft,  it  does  not  ap- 
pear to  be  in  any  reipe6t  different  from  the 
humour  which  is  fee  re  ted  in  all  the  cavities  in 
order  to  lubricate  them,  and  of  which  we  have 
already  treated. 

2.  The  tonftls,  organs  very  Angular  in  their 
form  and  their  fungous  ftructure,  placed  on 
both  fides  of  the  throat  before  the  paflage  of 
the  alimentary  bole,  and  between  two  membran- 
ous columns  which  fupport  the  velum  palati, 
inceffantly  difcharge  into  the  pofterior  fauces, 
by  the  numerous  crypts  and  pores  with  which 
their  whole  furface  is  covered,  a fomewhat 
thick  and  glairy  humour,  which  is  frequently 
feen  about  them  when  they  are  viewed  with 
attention,  and  which  we  feel  detach  themfelves 
like  fmall  gluey  malles  by  the  rapid  motion 
which  is  communicated  to  the  air  in  the  aétion 
of  hawking.  It  is  believed  that  this  humour,  the 
quantity  of  which  muft  be  pretty  conftderable 
from  the  ftze  of  the  organs  which  furniflu 
it,  is  of  the  fame  nature  with  that  of  the 
crypts,  and  that  of  the  glands  of  the  mouth* 
No  particular  examination  however  has  been 
made  of  it,  and  we  ft  ill  judge  of  it  only  by  the 
analogy  of  its  place  of  ftruéhire  and  its  ufes. 

3.  The 
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S.  The  faliva,  properly  fo  called,  feparated 
from  the  bloocl  in  the  parotids,  the  fubm  ax  illary 
and  fublingual  glands,  poured  into  the  mouth 
by  the  dudts  of  Stenon  from  the  rirft,  of  War- 
thon  from  the  fécond,  and  of  Rivinus  from  the 
third,  has  been,  if  not  analyzed  with  much 
attention,  at  leaft  fufficiently  examined  by 
VJeuffens,  Pott,  Nuck,  Barchufen,  Verheyen, 
Boerhaave,  and  Haller,  to  be  better  known  than 
the  preceding  liquids.  Haller,  in  his  great 
phyfiological  work,  has  collected  all  that  phy- 
fiologifts  had  obferved  before  him.  I have 
added  fome  fadts  to  thofe  which  had  been  indi- 
cated by  the  authors  abovementioned.  Citi- 
zen Michel  de  Tennetar  has  defcribed  fome 
phenomena  which  this  humour  p refen ts  in  act- 
ing upon  the  metallic  fubftances.  Citizen 
Lachenaye  has  given  a fufficiently  detailed  ana- 
lytis  of  the  faliva  of  the  horfe  ; but  none  of 
thefe  chemifts  has  announced  more  experi- 
ments, or  a more  conclusive  feries  of  inquiries, 
than  M.  Siebold,  who  publithed,  in  1797 , 
at  Jena,  a fufficiently  detailed  differtation  in 
quarto,  upon  the  falivary  fyftem;  confidered  in 
a phyfiological  and  pathological  point  of  view. 

I ill  al  1 borrow  from  thefe  different  authors,  as 
well  as  from  my  own  obfervations,  what  I am 
about  to  fay  concerning  this  humour. 

4.  The  faliva  is  a flightly  vifcous  liquid, 
ftrongly  characterized  by  its  frothy  ftate,  its  in- 
ffpid  and  partly  falinc  tafte,  its  want  of  fmell,  its 
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fweetifii  odour,  and  its  white  colour  mixed  with 
a blueidi  cad.  Its  weight  is  to  that  of  water,  ac- 
cording to  Haller,  as  i960  to  1875,  and  accord- 
ing to  Mr.Siebold,  as  1080  to  1000.  The  propor- 
tion of  its  confidence,  or  of  the  cohefion  of  its 
molecules  to  that  of  water,  as  30  to  10.  Mr. 
Siebold,  in  order  to  define  this  confidence  in  a 
more  perfpicuous  manner,  fays  that  it  refembles 
a mixture  of  one  part  of  gum  and  forty  parts 
of  water.  It  is  neither  acid  nor  alkaline  : it 
does  not  change  the  natural  date  of  any  vege- 
table colour.  Brugnatelli  afferts,  that  he  has 
found  it  impregnated  with  a large  quantity  of 
oxalic  acid  in  an  emaciated  venereal  patient,  who 
appeared  to  him  to  lofe,  by  this  evacuation,  the 
nutritive  and  faccharine  part  of  his  aliment.  Its 
quantity  varies  greatly.  Nuck  eftimates  it 
between  25b  and  384  grammes  in  twenty-four 
hours.  In  excedi ve  falivations,  its  clifcharge 
has  been  to  the  amount  of  two  or  three  kilo- 
grammes daily  : Turner  eftimates  its  whole  quan- 
tity, difcharged  during  an  entire  mercurial 
courte,  at  60  kilogrammes  or  120  pounds.  Some 
authors  have  afferted  that  the  faliva  carried  mer- 
curv  along;  with  it , but  it  has  never  been 
practicable  to  extract  any  from  it  in  the  expe- 
riments made  in  the  laboratory  of  the  Ecole  de 
Medicine  of  Paris. 

5.  The  faliva,  heated  or  evaporated,  leaves 
but  very  little  refid ue  ; it  fwells  confiderably, 
and  foon  dries  into  fmall  white  or  yellowith. 
diline  and  acrid  plates.  When  it  is  evaporated 
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to  a third  of  its  quantity,  and  afterwards  fuf- 
fered  to  cool  and  repofe,  it  affords  cryftals 
eafily  diftinguifhable  as  muriate  of  foda,  by 
their  cubical  form,  their  faline  tafte,  the  mu- 
riatic acid  vapour  which  the  fulphuric  acid 
difengages  from  them,  and  the  curdled  precipi- 
tate which  they  form  in  the  nitrate  of  mercury* 
Gently  evaporated  to  drynefs,  the  fall  va  leaves 
a refiduum  like  the  glutinous  matter  of  flour, 
which  fwells  and  inflames  upon  the  coals,  ex- 
haling a fmell  of  burned  horn  or  hair.  A fmell 
of  Pruflic  acid  is  alfo  perceived.  When  the 
falivais  fubjedlcd  to  diftillation  in  a glafs  retort, 
we  fee  a froth  arife  upon  it,  which  occupies  a 
large  fpace;  it  affords  all  the  products  of  the 
animal  matters,  and  leaves  a coal  in  which  I 
have  found,  befides  the  muriate  of  foda,  phof- 
phates  of  foda  and  lime  in  confiderable  abun- 
dance. Pruffic  acid  is  alfo  very  perceptible 
amongft  the  products.  The  proportion  of  am- 
monia formed  is  not  larger  than  in  the  diftiila- 
tion  of  the  other  animal  matters. 

6 . When  expofed  to  the  air,  the  faliva 
abforbs  a confiderable  quantity,  and  froths 
much  by  agitation  ; at  the  end  of  foine  hours, 
according  to  the  obfervation  of  Mr.  Siebold,  it 
prefents  a light  pellicle,  exhibiting  the  pris- 
matic colours,  and  of  a fatty  appearance  at  the 
furface  ; it  foon  becomes  turbid,  and  depofits 
flakes  ; it  exhales  a very  lively  and  very  pure 
ammoniacal  odour.  Macbride  believed  that 
there  efcaped  from  it  a large  quantity  of  fixed 
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air:  this  he  particularly  concluded  from  the 
large  volume  and  the  frothy  ftate  which  it 
affumes  in  vacuo  : it  is  well  known  that  it  Is 
ordinary  air  which  is  difengaged  in  this  expei i- 
ment  The  faliva  putrefies  and  becomes  very 
fetid  after  the  ammonia  which  has  formed  in 
it  has  been  difengaged.  This  humour,  how- 
ever, has  been  confidered,  according  to  the 
experiments  of  Pringle,  as  eminently  antifep- 
tic,  and  it  bas  been  pretended  that  it  checks 
the  putrefaction  of  meat  immerfed  in  it.  Indeed, 
a greater  number  of  authors  have  on  the  con- 
trary  ranked  it  arnongft  the  molt  powerful 
ferments,  and  have  particularly  defignated  it  a* 
promoting'  the  vinous  fermentation  of  the  fa- 
rinaceous fubftances  ; they  have  even  thus 
explained  how  the  favage  nations  of  America 
and  Africa  prepare  intoxicating  liquors  with 
mafticated  roots  and  leeds,  which  they  after- 
wards expole  to  fermentation.  This  property 
deferves  ftiil  to  be  better  afcertaincd  by  accurate 
experiments. 

7.  The  faliva  has  long  been  known  to  corrode 
or  oxidate  iron  and  copper  pretty  quickly.  It 
was  alfo  cuftomary,  in  the  laboratories  of  phar- 
macy, to  fpit  in  the  mortars  in  which  the  mer- 
curial ointment  was  prepared,  and  it  Mas  known 
that  this  procefs  accelerated  the  extinction  or 
the  black  oxidation  of  the  mercury.  Citizen 
Michel  du  Tennetar,  profeffor  of  chemiftry  at 
Metz,  difcovered,  about  twelve  years  ago,  that 
when  leaf-gold  and  leaf-filver  were  triturated 


44  6 


SALIVA. 


in  faliva,  the  oxidation  of  both  thefe  metals* 
which  are  fo  difficult  to  be  burned,  was  effedted. 
It  appears  that  it  is  ftill  more  eafy  to  oxide 
mercury  by  itfelf  in  this  animal  liquor,  from  a 
method  which  has  been  long  pradtiicd  by  the 
Englifh  bailors,  and  which  confffis,  according 
to  what  I have  heard  from  able  phyiicians  of 
that  nation,  in  kneading  fome  globules  of  mer- 
cury in  the  hollow  of  the  hand  with  the  aid  of 
faliva,  and  immediately  taking  the  mercury 
thus  extinguished.  By  rubbing  mercury  in 
fmall  globules  adhering  to  the  fingers  greafed, 
upon  the  infide  of  the  cheeks,  and  as  in  the 
method  of  Clarke,  venereal  fymptdms  are 
cured  : all  thefe  phenomena  depend  upon  the 
fame  caufe. 

\ \ . 

8.  The  faliva  mixes  but  imperfectly,  and  does 

not  completely  diffolve  in  water;  it  fwims  at 
its  furface,  and  remains  well  feparated  from  it. 
This ’effect  has  been  attributed  to  its  vifcidity 
and  fluggithnefs  ; to  which  we  muft  add  the 
little  foluble  nature  of  the  animal  mucilage 
contained  in  this  liquor.  Ebullition  of  the 
water  coagulates  fome  flakes  in  it,  and  retains 
the  faline  matters,  which  it  feparates  from  it. 
The  ft  r on  g acids,  in  fmall  dofes,  thicken  the 
faliva,  as  we  perceive  in  the  mouth  when  we  hold 
an  acid  liquor  in  it;  in  larger  dofes  they  dif- 
folve  it.  The  fixed  alkalies  and  the  earths 
immediately  difengage  ammonia  from  it.  Lime- 
water,  and  the  folution  of  barites  form  a precipi- 
tate of  phofphate  of  lime  in  it  ; the  oxalic  acid 
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mows  the  prefence  of  lime  by  the  precipi- 
tate which  it  produces,  though  it  be  very  flight. 
The  metallic  feintions,  efpecially  the  nitrates 
* of  lead,  of  mercury,  and  of  fiver,  render  the 
faliva  very  turbid,  and  produce  an  abundant 
precipitate  in  it  ) it  was  efpecially  by  thefe 
means  that  I found  the  phofphates  that  exifl:  in 
this  animal  liquid  ; for  thefe  metallic  precipitates 
afford  very  fenflble  traces  of  muriatic  acid  and 
phofphoric  acid  both  at  the  fame  time. 

9»  From  all  the  faéts  here  enunciated  it  follows 
that  in  man,  the  faliva  is  formed  of  a quantity  of 
water,  which  is  eftimated  at  4-  or  -f  of  a highly 
aerated  animal  mucilage,  frothy,  alinoft  infoluble 
or  very  little  foluble  in  water,  or  of  afmail  pro- 
portion of  albumen  and  of  fal  in  e matters,  which 
are  muriate  and  phofphate  of  foda,  ammonia  and 
lime.  Ibis  manner  of  conceiving  the  competition 
of  this  liquid,  befides  that  it  is  the  refult  of  the 
experiments  hitherto  made  upon  its  nature,  ex- 
plains alfo  all  the  phenomena  which  the  faliva 
p refen  ts,  its  fern  i- coagulation  by  Arc,  by  theacids, 
and  by  alcohol  ; its  difficult  folution  in  water, 
tne  light  flakes  which  it  affords  in  many  cafes* 
its  fluggifh  vifeidity,  its  frothy  property,  and 
its  precipitation  by  a multitude  of  bodies,. 
The  faliva  muff  be  confldered  as  a con  den  fed 
folution  of  this  vifeid  mucilage,  which 
very  readily  detains  the  air  into  which  it  is 
immerfed,  to  carry  it  unto  the  alimentary  bile, 
and  into  the  flomach.  The  faits  which  it  con- 
tains 
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tains  may  vary  in  their  proportions,  and  actually 
do  vary,  according  to  a multitude  of  circum- 
ftances. 

10.  It  frequently  happens  that  there  are  form- 
ed  in  the  ftrainers  of  the  faliva,  and  depofited 
in  the  excretory  ducts  of  the  faiivary  glands, 
fome  kinds  of  concretions  or  calculi,  which 
have  been  improperly  called  hones.  They  have 
been  particularly  obferved  in  the  Warthonian 
du6t  much  more  frequently  than  in  the  Ste- 
nonian,  or  that  of  Rivinus.  Haller,  after  having 
quoted  a multitude  of  examples  from  authors, 
inquires  what  may  be  the  caufe  that  favours 
this  formation  in  the  fir  ft  clafs  of  thefe  du6ts 
rather  than  in  the  two  others.  We  are  not 
fufticiently  acquainted  with  the  ftruciure  of  the 
different  faiivary  glands  to  be  able  to  pronounce 
upon  the  caufe  of  this  Angular  prerogative  of 
the  Warthonian  duel.  Scherer,  in  a differtation 
intituled  De  calcula  in  ductu  falvoali , has  de- 
fer i bed  with  great  care  the  maladies  which  this 
fpecies  of  concretion  produces,  and  all  the 
circumftances  which  accompany  it.  Hippo- 
crates was  already  acquainted  with  the  ftone 
under  the  tongue.  The  tumor  called  ranula , 
and  anginas , have  been  known  to  be  the  con- 
fequences  of  this  kind  of  concretion.  Many 
fadls  have  alfo  proved  that  it  is  fpeedily  formed. 

I have  examined  one  of  thefe  faiivary  cal- 

%/ 

culi  given  me  by  Citizen  Sabbatier,  and  X 
found  it  to  be  compofed  of  phofphate  of  lime 
and  of  a kind  of  animal  mucilage.  Its  fource 
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Is  therefore  manifeftly  in  the  faliva,  which,  like 
all  the  white  and  more  or  lefs  vifcid  humours, 
contains  phofphate  of  lime,  the  proportion 
of  which  is  fometimes  augmented  by  caufes  that 
are  hitherto  unknown  or  undetermined.  'It 
appears  that  this  augmentation  depends,  in  lè- 
verai circumftances,  upon  a general  caufe,  and 
that  it  takes  place  in  all  the  humours  at  the 
fame  time,  undoubtedly  becaufe  the  duels  which 
naturally  evacuated  its  fuperabundance  are 
then  too  much  conftriéted.  In  fuch  cafe,  find- 
lar  concretions  are  formed  in  many  places,  and 
fome  are  depofited  even  in  the  fubftance  of 
the  membranes. 

1 1 . Thole  very  frequent  incruftations  which 
furround  the  bafe  ot  the  teeth,  and  are  known 
by  the  name  ot  tartar,  which  loofen  and  repel 
them,  dei troy  the  gums,  and  fometimes  be- 
come fo  confiderable  that  they  feparate  and 
difplace  the  teeth  themfelves  in  fome  indi- 
viduals who  take  no  care  of  their  mouths,  are 
allb  of  the  fame  nature.  The  faliva,  and  the 
other  juices  of  the  mouth  which  inceflantly 
bathe  tliefe  bones,  and  remain  between  the 
margins  of  the  gums  and  the  teeth,  gradually 
depofit  upon  them,  by  a real  cryftallization, 
particles  of  this  earthy  fait  ; and  it  is  not  to 
the  re  fid  ue  of  the  aliments,  as  is  commonly  be- 
lieved, that  this  pretended  tartar  of  the  teeth 
is  to  be  attributed.  When  we  examine  with  a 
good  magnifying  glals  the  tartariform  concre- 
tion which  encircles  thefe  bones  towards  their 
Von.  IX,  G g bafe 
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bafe,  and  which  fometimes  extends  as  tar  as 
their  alveolae  to  the  Tides  of  which  it  attacnes 
itfelf,  we  find  it  compofed  of  fmall  grains 
united  together  and  brilliant  in  Tome  points. 
We  perceive  in  it,  by  the  microfcopc,  a gXau 
number  of  pores  or  fmall  polyhedral  cavities 
which  refemble  the  cells  of  polypufes  in  * 
their  form  and  arrangement.  Magellan,  the 
philofopher  who  undoubtedly  law  microfcopio 
animalcul  in  it,  thought  that  this  concietioii 
was  a fort  of  nidus  of  polypufes  formed  by  thefe 
animals.  But  it  is  more  natuial  to  believe, 
that  this  cryitalline  depofition  of  the  humours 
of  the  fauces,  fimilar  to  the  concieiions 
fo  generally  diffufed  and  fo  common  in 
the  animal  economy,  receives  at  its  furface  and 
in  its  pores  fome  ^particles  of  alimentary  re- 
fidue,  charged,  like  every  foft,  humid,  and  warm 
organic  matter,  with  microfcopic  animalcul 
The  nature  of  this  depofition  upon  the  teeth  is 
really  phofphate  of  lime,  mixed  with  a portion 
of  mucous  and  glairy  fubftance  : accordingly, 
the  acids  difiolve  it,  as  has  long  been  known, 
bv  the  employment  of  thefe  fubftances  adapted 
for  cleaning  the  teeth,  upon  which  indeed  the 
acids  a6t  in  a dangerous  manner  if  caie  be  not 
taken  to  confine  their  operation  merely  to  the 
layer  of  tartar  which  furrounds  and  covers 
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Article  XVIL 
'Of  the  Cerumen  of  the  Ears „ 

1.  THE  cerumen  of  the  ears,  fo  called  on 
account  of  the  confidence  of  foft  wax  which 
it  commonly  has,  attracted  the  attention  of  the 
ancient  phyllcians  much  more  than  of  thofe  of 
the  prefent  age.  The  ancient  fchools,  as  Bour- 
deu  has  obferved,  taught  that  the  gall-bladder 
was  purged  of  this  humour  of  the  ears.  Hip- 
pocrates affiduoufly  occupied  himfelf  with  the 
confideration  of  it  m difeafes,  and  compared 
its  production  with  the  flow  of  the  bile  : the 
moderns  have  inti  rely  neglected  this  kind  of 
obfervations  ; and  at  the  prefent  day  the  ana- 
logy,  which  fublifts  between  this  humour  and 
that  fecreted  by  the  liver,  feems  forgotten.  The 
cerumen,  however,  poflelfes  properties  fo  re- 
markable, fo  different  from  thofe  of  inoft  of 
the  other  animal  liquids,  that  I have  thought 
I ought  to  affign  to  it  a particular  article» 
What  does  not  appear  ftriking  to  every  one  at 
prefent  may  appear  fo  hereafter.  This  affertion 
is  particularly  applicable  to  the  matter  which 
forms  the  fubjedi  of  the  prefent  article,  and  of 
which  but  very  little  has  been  faid  by  any  au- 
thor, even  amongft  thofe  who  have  particularly 
occupied  themfelves  with  the  organ  of  hearing, 
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Caffebohm,  Valfalva,  Duverney,  Schroeder,  Le 
Cat,  &c.  Haller,  who  according  to  the  order 
which  he  had  adopted,  exhibits  by  his  vafif 
erudition  all  that  the  anatomists  and  phyfiolo- 
gifts  had  difcovered  before  him,  has  fcarcely 
devoted  five  or  fix  lines  to  the  examination  of 
the  diftinétive  properties  of  the  cerumenous 
humour. 

This  humour  is  prepared  in  a particular 
glandular  apparatus  difcovered  by  Stenon,  feen 
by  Drelincourt,  well  defcribed  by  Valfalva,  Du* 
vernev,  and  Haller.  It  confifts  of  fmall  round 
and  oval  glands,  of  a brown ifli  yellow  colour, 
of  a very  firm  confiftence,  difieminated  under 
the  fkin,  and  placed,  either  in  the  excavations» 
of  the  ofieous  auditory  p adage,  or  in  the  car- 
tilagi neons  portion  of  this  pafiage,  efpecially 
towards  its  anterior  part.  Each  of  thefe  fmall 
glands  has  a very  fhort  cylindrical  du6l,  which 
perforates  the  epidermis,  and  opens  into  the 
auditory  pafiage  by  an  orifice  vifible  to  the 
naked  eye.  There  runs  out  from  it  a fmall 
drop  of  a yellow  humour,  at  firft  a little 
vifcid  like  an  oil,  which  quickly  thickens 
in  the  warm  cavity  of  the  ear  by  the  contact 
of  the  air,  and  is  converted  into  a kind  of  un» 
guentaceous  matter,  of  a deep  yellow  or  orange 
colour,  or  evenreddifli,  of  a very  bitter  tafie,  which 
inflames  when  it  is  heated,  as  Bocrhaave  had 
efpecially  indicated.  Pechlin  has  compared  the 
cerumen  to  cafioreum.  It  had  efpecially  been 
remarked  that  this  humour  might,  by  remaining 
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for  a long  time  in  the  auditory  pallage,  thicken 
in  fuch  a manner  as  to  form  a folid  cylinder, 
capable  of  obliruding  the  paflage  like  a real 
hopper,  and  prevent  founds  from  arriving 
within  it  ; that  this  thickening,  which  feme 
authors  have  obferved  as  far  as  concrete  and 
plafter-like  ftate,  was  a frequent  caufe  of  deaf- 
nefs,  and  that  it  was  cured  by  injeding  foap~ 
water. 

S.  Thefe  fads  comprehend,  even  in  the  mo  ft 
learned  and  extenfive  works,  the  whole  hiftory 
of  the  cerumen  of  the  ears.  Borden,  who  in 
many  parts  of  the  art,  wilhed  to  revive  the 
notions  of  the  ancient  phyficians,  and  eipecially 
thofe  of  the  Goan  fchool,  contented  himfelf 
with  prognofticating,  after  having  noticed  the 
attention  which  this  fchool  paid  to  the  ceru- 
men, that  fome  practitioner  might  meet  with  a 
particular  cafe  adapted  to  explain  the  pretenfion 
of  one  of  the  ancients  with  refped  to  this  fub^ 
jed.  Nearly  thirty  years  have  elapfed  during 
which  this  fuggeltion  of  an  enlightened  man 
has  called  in  vain  for  obfervations.  Whilft  I 
indulge  the  hope  that  phyficians  may  bellow  upon 
thefubjed  the  attention  which  it  deferves,!  lhall 
exhibit  fome  ideas  refpeding  the  chemical 
properties  of  this  humour,  which  is  difficult 
to  be  procured  in  the  abundance  requffite  for 
fubjeding  it  to  extenfive  refearch.es.  I mult 
lay,  that  of  all  the  phyficians  whom  I have  ac- 
quainted with  the  importance  which  I attach 
to  the  examination  of  this  humour,  my  col- 
league 
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league  Halle  was  the  perfon  who  was  molt 
ft  nick  with  it,  and  that,  he  fucceedecl,  by 
his  enlightened  zeal  for  the  progrefs  of  our  art, 
in  furniihing  Citizen  Vauquelin  and  myfelf 
with  a fufficient  quantity  of  cerumen  to  enable 
us  to  begin  an  exaét  analyfis  of  it. 

4.  The  cerumen  collected  during  feveral  fuc- 
ceffive  months  by  a healthy  individual,  with 
the  aid  of  an  ivory  ear-fpoon,  and  kept  in  a 
piece  of  paper,  impregnates  the  texture  of  the 
paper  likeafat  oil  rendering  it  tranfparent,  and 
preventing  water  from  penetrating  it.  It  is 
eafy  to  be  united  and  kneaded  into  a tingle 
mats  ; I have  formed  an  almoft  folid  ball  of  it, 
which  was  of  an  orange-yellow  colour,  nearly 
without  fmell,  of  the  confidence  of  foft  wax. 
and  of  a hitter,  difagreeable  tafte.  When  placed 
upon  an  ignited  coal,  the  cerumen  inftantane- 
oufly  melts  ; it  quickly  fwells  and  exhales  a 
thick  fume,  the  fmell  of  which  is  ammoniacal, 
and  of  a fenfibly  aromatic  fetidity  ; it  does  not 
differ  much  from  that  of  burned  horn  or  hair  ; 
it  emits  very  little  flame  at  the  end  of  this 
operation.  It  leaves  a coal,  which  has  loft  the 
pretty  confiderable  volume  which  this  matter 
had  at  firft  affumed,  and  which  is  too  little 
abundant  to  beanalyfed:  tliis  coal  is  difficult 
to  be  incinerated.  We  had  too  fmall  a quantity 
of  cerumen  to  be  able  to  diftil  it,  efpecially 
after  to  the  little  light  which  this  experiment 
promifes. 
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5.  The  cerumen  triturated  with  water,  in  a 
mortar,  dilutes  pretty  well  and  difiolves  in 
part.  It  affords  a kind  of  emulfive  liquor,  of  a 
yellowifh  white  colour,  in  which  we  fee  final  l 
drops  of  oil  colled!  at  the  furface*  This  is 
manifeftly  the  effedt  of  a mucilage  holding  for 
fome  time  an  oil  in  fufpenfion.  Ihe  matter 
thus  diluted  is  fufceptible  of  the  putrid  decom- 
pofition,  though  the  intire  cerumen  keeps  tor 
whole  years  without  any  fign  of  putrefadlion  ; 
it  is,  next  to  the  folid  or  olfeous  parts,  the  leal! 
alterable  of  the  animal  matters.  Alcohol  takes 
up  but  very  little  from  it,  and  is  only  flightly 
coloured,  even  when  it  is  boiled  for  fome 
time  upon  the  cerumen  : when  this  coloured 
alcohol  is  filtrated  and  left  to  cool,  a portion 
of  the  matter  which  it  had  diffolved  is 
feparated  fo  that  the  liquid  becomes  turbid  and 
flightly  milky.  According  to  the  companion  of 
this  adtion  of  water  and  of  alcohol,  the  cerumen 
appeared  to  us  to  be  an  intimate  mixture  of  an 
animal  mucous  fubftance  with  an  oily  or  fatty 
matter,  rendered  concrete  by  the  abforption  of 
atmofpheric  oxigen.  This  lalt  matter  renders 
it  fimilar  to  the  bile,  to  which  the  ancients  had 
already  found  it  to  be  analogous. 

6*.  Thus  much  I,  for  my  own  part,  was  able 
to  afeertain  refpedting  the  cerumen,  from  the 
imall  quantity  which  I had  colledted  from 
mylelf.  Since  thefe  firft  experiments,  Citizen 
Vauquelin,  who  had  undertaken  to  examine 
the  cerumen  with  which  our  colleague,  Citizen 
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Halle,  had  furniflied  us,  and  who  having  a 
much  larger  quantity  of  it,  was  able  to  fubjedt 
it  to  a more  regular  feries  of  experiments,  gave 
me  reports  of  them,  of  which  Ifliall  here  ex- 
hibit a fketch,  as  it  is  adapted  to  extend  the 
notions  which  I have  already  given,  and  to  give 
them  hill  greater  precifion. 

Tne  mafs  which  he  had  to  examine  formed  a 
ball,  fome  centimetres  in  diameter,  and  nearly 
fix  grammes  in  weight.  This  matter  is  pitchy, 
of  a bitter  tafle,  of  a deep  orange  colour:  put 
upon  a piece  of  paper  and  flightly  heated,  it 
melts,  penetrates,  and  fpots  this  texture,  ren- 
dering it  tranfparent,  as  oil  does.  It  has  a 
very  particular,  flightly  aromatic,  and  fome- 
what  acrid  fmeil,  efpecially  when  it  is  heated 
and  rubbed  between  the  hands. 

7«  Placed  upon  an  ignited  coal,  the  cerumen 
foftens,  and  exhales  a white  fume,  which  has  the 
Tmell  of  burned  fat;  itfoon  melts,  f wells,  be- 
comes coloured,  and  emits  an  ammoniacal 
and  em  pyre  urn  atic  fin  ell  After  this  action  of 
the  fire,  there  remains  a voluminous  and  rather 
light  coal.  Diluted  with  water,  the  cerumen 
forms  a kind  of  emulfion  of  a yellowifh  "white 
colour,  which  quickly  putrefies  and  becomes 
very  fetid.  Though  water  does  not  diffolve  it, 
it  however  takes  fomething  from  it;  for,  in  pu- 
trefying, it  depofits  whitifh  and  mucilaginous 
flakes.  Treated  with  alcohol,  with  the  abidance 
of  heat,  it  communicates  to  it  a faffron-yellow 
colour,  and  by  cooling,  fome  white  flakes  are 
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depofited.  Sulphuric  ether  alfo  diffolves  part 
of  the  cerumen  ; and  though  it  depofits  nothing 
by  cooling,  it  acquires  a flight  colour  by  re- 
mainino'  fome  inftants  in  contadhvith  it,  either 
in  the  heat  or  in  the  cold. 

8.  Two  grammes  of  cerumen  treated  with 
hot  alcohol  loft  1,25  grammes,  and  afterwards 
weighed  only  0,7 5 of  a gramme.  The  portion 
not  diflolved,  when  dried  in  the  air,  was  tranf- 
parent,  brittle,  lefs  coloured,  lefs  fufible  by  the 
fire,  and  exhaled,  while  it  burned  more  ammonia 
than  oily  vapour  ; the  coloured  alcohol  afforded 
by  evaporation  a refiduum  of  a pretty  dark 
colour,  confiderably  bitter,  of  a confidence  and 
fmell  refembling  thole  of  turpentine,  fufible 
without  fwelling,  volatilizing  into  a white  va- 
pour of  a fatty  fmell,  and  without  leaving  any 
perceptible  coal  : it  had  all  the  charadiers  of  a 
fixed  oil. 

Two  grammes  of  the  fame  cerumen,  treated 
with  fulpliuric  ether,  with  the  application  of  a 
little  heat,  loft  1,£5  grammes,  and  weighed  now 
only  0,95.  The  liquor  was  lefs  coloured  than 
that  of  the  alcohol  ; evaporated  by  a mild  fire, fit 
left  a matter  of  a pale- yellow  colour,  of  a tena- 
cious confidence  like  turpentine,  of  a fmell 
analogous  to  that  of  this  refin,  and  lefs  bitter 
than  that  which  had  been  obtained  by  the  al- 
cohol. The  0.95  grammes  not  diflolved  by  the 
ether,  refembled  the  refiduum  left  by  the  alco- 
hol, and  exhaled  much  ammonia  upon  ignited 
coals.  There  is,  therefore,  a ftriking  refem- 
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blance  between  the  adiion  of  alcohol  and  that 
of  ether  upon  the  cerumen  : both  take  from  it 
a matter  of  an  oily  nature,  more  foluble  in  the 
firft  than  in  the  fécond  of  thefe  liquids,  and 
leave  an  infolubie  animal  fuhftance. 

9.  The  kind  of  fatty  oil  feparated  from  the 
cerumen  by  the  alcoholic  liquids,  isfufible,  and 
diffues  upon  the  coals  a pungent  adipofe  fmell  ; 
a little  coloured,  and  it  is  fufceptible  of  diffolv- 
ing  in  the  fixed  and  volatile  oils,  but  with 
difficulty  in  cold  alcohol  ; though  very  com- 
pletely if  we  employ  a large  quantity  of  this  liquid. 
The  leys  of  fixed  alkalies  unite  with  it  by  mere 
trituration,  and  form  with  it  a kind  of  foap, 
which  does  not,  indeed,  affume  either  the  tafte 
or  the  confiftence  of  common  foap. 

As  to  the  matter  infolubie  both  in  alcohol 
and  in  ether,  fince  it  becomes  dry  and  brittle 
in  the  air,  fmce  it  foftens  and  even  partially 
diffolves  in  water,  which  afterwards  putrefies  ; 
fince  it  is  capable  of  exhaling*  empyreumatic 
ammoniacal  fumes  whilft  it  fwells  upon  the 
coals,  and  of  diffolving,  though  imperfectly  in 
the  alkalies,  thefe  characters  manifeftly  belong 
to  albumen;  and  what  confirms  this  notion  is, 
that  when  it  is  burned  in  a crucible  of  platina, 
it  leaves  a light  coal  of  an  acrid  and  alkaline 
tafte,  manifeftly  containing  foda  and  phofphate 
of  lime. 

10.  Befides  thefe  two  fubf tances,  the  bales  of 
the  cerumen  of  the  ears,  it  manifeftly  contains 
a diftinct  colouring  matter,  though  it  has  not 
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yet  been  obtained  feparate,  on  account  of  the 
too  fmall  quantity  which  we  have  hitherto  had 
of  this  animal  produéh  It  appears  that  this 
colouring  matter  is  the  caufe  of  its  bitternefs, 
and  that  it  is  the  principle  of  the  cerumen 
which  varies  the  moft,  fmce  in  fadt  the  moft 
ftriking  differences  which  are  remarked  in  it  re* 
late  to  its  colouration  and  its  bitternefs. 

Citizen  Vauquelin  has  given  the  following 
refait  of  this  mafs.  The  cerumen  of  the  ears 
is  a compound  of  three  fubftances:  1ft.  a fatty 
oil,  more  analogous  to  that  which  is  contained 
in  the  bile,  than  to  any  other  adipofe  animal  mat- 
ter ; 2d.  an  albuminous  animal  mucilage;  3d. 
a colouring  matter  which  feems  to  refemble  that 
which  forms  part  of  the  bile,  by  its  bitternefs 
and  its  adhefion  with  the  fatty  matter. 

1 1.  The  ufes  afcrihed  to  the  cerumen  are,  to 
foften  and  lubricate  the  fides  of  the  meatus  audi- 
torius,  to  deter  infers  from  entering  into  this 
palfage,  by  its  bitternefs,  to  foften  and  even 
deaden  the  fonorous  vibrations  of  the  air,  and 
thus  to  moderate  the  force  of  found.  There  is 
reafon  to  believe,  from  the  oily  nature  of  the 
cerumen,  and  its  bitternefs,  that  it  ought  to  be 
ranked  in  the  clafs  of  excretions,  and  that  it 
evacuates  a particular  acrid  matter.  If,  as  the 
ancients  remarked,  its  quantity  increafes  in 
fome  circumftances  of  difeafes,  and  if  its 
proportion  anfwers  to  that  of  fome  other  eva- 
cuations, the  obfer valions  which  Bordeu  called 
upon  the  phyficians  to  make,  may  fome  day 
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afford  more  light  refpeéting  the  ufes  of  this 
humour.  Ha]  1er  does  not  forget  to  remark, 
according  to  Derham,  that  birds  have  no  ce- 
rumen, and  that  it  is  found  only  in  thofe 
animals  whofe  meatus  auditorius  is  more  or  lefs 
elongated.  In  faét,  it  is  abundant  in  fome  of 
the  mammalia  ; and  it  would  be  of  great  utility 
to  the  art  to  examine  it  with  care  in  thefe 
animals,  in  order  to  afcertain  its  properties  and 
the  relations  or  differences  which  fubfift  be- 
tween it  and  that  of  mam 


Article  XVIII. 

Of  the  Tracheal  and  Bronchial  Humour  ; of 
the  Pulmonary  Gas , and  of  the  calculous 
Concretions  of  the  Lungs . 

1.  B\  referring  to  this  article,  all  the  ani- 
mal matters  which  belong  to  the  cheft  in  par- 
ticular, and  which  are  lituated  within  the 
cavity  of  the  thorax,  we  find  a much  greater 
number  of  thefe  matters  than  I have  inferted 
in  this  title.  In  faét,  we  mu  ft  rank  in  this  clals 
the  tracheal  humours,  the  humour  of  the  broiir 
chial  glands,  the  arterial  and  the  venous  blood, 
the  air  infpired,  the  air  expired,  or  the  pulmo- 
nary gas,  the  pulmonary  trail fp ‘nation,  the 
humour  of  the  pericardium,  that  of  the  pleura, 
the  concretions  of  the  lungs,  the  parenchyma- 
tous 
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tous  texture  of  this  vifcus,  and  the  texture  of 
the  heart.  But  amongd  thefe  twelve  fubdances, 
there  are  many  which  are  already  known,  and 
which  have  already  been  treated  of  in  the 
articles  concerning  the  matters  generally  dif- 
fufed  throughout  the  whole  body.  In  faét,  I 
have  elfewhere  fhown  the  difference  between 
the  pulmonary,  arterial  and  venous  blood,  and 
the  blood  of  the  other  regions.  The  air  infpired 
is  that  of  the  atmofphere,  which  has  been  ex- 
amined in  detail  in  the  fécond  feélion  ; the 
pulmonary  tranfpiration  has  been  compared,  in 
one  of  the  preceding  articles,  with  the  cutane- 
ous perfpiration  of  the  whole  body;  the  humour 
of  the  pericardium  and  that  of  the  pleura 
prefent  no  difference  from  that  of  the  other 
internal  membranous  furface  ; the  parenchy- 
matous texture  of  the  lungs,  which  has  been 
confounded  with  the  cellular  texture,  has  not 
yet  been  particularly  examined  ; that  of  the 
heart  is  only  mufcular  fibre,  more  denfe  than 
that  of  mod  of  the  mufcles.  There  are  there- 
fore to  be  examined  with  more  detail,  only  the 
tracheal  and  the  bronchial  humours,  the  pul- 
monary gas,  or  the  air  evacuated  by  expiration, 
and  the  calculous  concretions.  I have  not  even 
comprehended,  in  this  general  enumeration,  the 
humour  of  the  thymus;  hecaufe,  excepting  that  it 
has  been  compared  with  milk  on  account  of  its 
whitenels,  its  nature  is  abfolutely  unknown. 
Not  the  flighted  experiment  has  been  made 
upon  its  compofition  and  its  properties,  though 

this 
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this  objedt  is  very  interefting,  and  deferves  all 
the  attention  of  phyflologifts. 

2*  The  larynx  and  the  trachea  are  continu* 
ally  lubricated  and  moiftened  by  a humour 
■which  extends  throughout  the  whole  continuity 
of  the  bronchial,  and  which  covers,  lubricates, 
and  foftens  their  internal  membrane.  This 
humour  is  a little  vifcous  and  gluey  ; it  is  tranf* 
parent,  and  of  fuch  a confl hence,  that  it  can- 
not flow;  fors  had  it  this  charadter,  it  would 
ineefiantly  irritate  this  very  delicately  fenfible' 
paflage,  and  excite  a perpetual  cough.  This 
humour  of  the  trachea  appears  to  be  of  the  fame 
nature  as  that  which  moiftens  and  lubricates 
all  the  other  cavities  or  hollow  membranes.  It 
is,  however,  probable,  that  this  liquid  has  not 
the  fame  fabric  charadter  as  the  faliva,  the 
mucous  humour  of  the  mouth,  &c.  It  is 
known  that  the  tracheal  humour  has  neither 
tafte  nor  fmell.  Hitherto  it  has  not  been  poffi- 
Me  to  make  any  particular  analyfls  of  it,  becaufe 
it  is  not  eafy  to  procure  a fuflicient  quantity  of 
it  for  this  analyfls.  Anatomifts  have  attributed 
the  origin  and  referred  the  fource  of  this  liquid 
to  mucous  glands  or  crypts,  fituated  under  the 
internal  membrane  of  thefe  air  dudts  ; fome~ 
times  it  is  difeharged  in  the  form  of  fputa.  It 
cannot  be  doubted  that,  being  inceflantly  in  con- 
tact with  the  air  which  penetrates  the  bronchial 
veflcles,  this  humour  thickens,  either  by  the 
evaporation  which  it  undergoes,  or  by  the 
action  which  the  atmofperical  oxigen  gas  exer- 
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cites  upon  it.  Some  pliyfiologifts  have  errone- 

onily  attributed  to  it  the  blackifh  blue  colour. 

<* 

of  certain  flaky  matters  which  are  coughed  up, 
and  winch  proceed  from  another  fource,  of 
which  I ihall  fpcak  in  the  following  number. 

3.  The  tracheal  humour  is  confidered  as 
adapted  to  prevent  the  dry  nefs  of  the  internal 
fur  fa  ce  of  the  larynx,  of  the  trachea,  and  of  the 
bronchia,  a drynefs  which  would  cafily  be  oe- 
cafioned  by  the  contact  of  the  air,  that  con» 
tinually  paffes  through  thefe  cavities.  It  is  alfa 
believed,  that  it  defends  the  membrane  of  thefe 
very  feniible  paffages  againft  the  action  of  dif- 
ferent acrid  fubftances  and  irritating  powders, 
fo  often  d idem ’mated  in  the  air  which  inceff 
fantly  traverfes  them  ; finally,  the  ufe  is  attri- 
buted to  it  of  rendering  the  voice  foft,  and 
preventing  the  roughnefs  and  hardnefs  which 
the  founds  Hiding  from  the  lungs  would  have, 
if  thefe  tubes  were  dry  and  deftitute  of  this 
lubricating  mucilage.  The  air  which  defeends 
very  dry  and  very  cold  into  the  lungs,  takes 
away  much  of  the  evaporable  or  aqueous  part 
of  this  tracheal  humour,  and  gives  it  a re~ 
markable  character  of  glutinofit}^  and  ad h eh  on 
to  the  tides  of  the  trachea;  in  this  cafe  this 
thickened  matter,  which  can  no  longer  be 
eafily  ablorbed,  is  discharged  by  the  cough 
which  its  weight  and  its  irritation  excite  : filch 
is  the  caufe  and  the  nature  of  catarrhs.  The 
glairy  lam  in  æ,  or  the  more  or  lefs  concrete 
flakes,  are  feparated  only  by  a violent  effort  of 
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the  air  which  impels  them,  and  then  the 
cough  is  convulfive  or  painful  ; or  elfe  they 
are  raifed  or  flowly  detached  from  above  the 
tracheal  membrane,  by  this  liquid  humour 
which  exudes  beneath  them,  in  which  cafe  they 
are  coughed  up  with  more  facility  and  lefs  pain. 
It  is  in  this  manner  that  confinement  to  the 
bed,  by  retaining  the  perfpirable  matter  in  its 
veffels,  and  caufing  that  of  the  lungs  to  be 
more  abundant,  operates. 

4.  I diftinguifh  by  the  name  of  bronchial 
humour , a kind  of  matter  feparated  by  the 
glands  of  the  fame  name,  which  is  poured 
into  the  bronchia  by  particular  fmajl  excretory 
duds.  It  is  very  different  from  the  tracheal 
humour;  it  is  not  vifcid,  ropy,  nor  extenfible 
like  that  matter.  It  is  difcharged  in  the  morning  in 
the  form  of  fmall,  irregular,  and  mod  frequently 
round ifh  lumps,  of  a confidence  refembling  a 
thick  jelly,  of  a blackifh  or  blueifh  colour,  in- 
foluble  in  water,  at  the  furface  of  which  they 
fwim  ; its  quantity  varies  in  different  indi- 
viduals . Though  it  has  not  yet  been  parti- 
cularly examined,  its  fenfible  characters  are 
fufficient  to  diftinguifh  it  as  a peculiar  matter. 
The  glands  which  furnifh  it,  and  which  have 
not  yet  perhaps  fufficiently  fixed  the  attention 
of  anatomifts  or  phyficians,  have  themfelves 
a ftrudure  very  diftind  from  all  the  other 
glandular  organs.  They  have  been  erroneoufly 
confounded  with  the  fyftem  of  lymphatic 
elands.  Their  form,  their  fize, -their  texture, 

their 
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their  colour,  even  their  confiftence,  and  their  dit- 
eafes,  every  circumftànce  claims  the  attention  of 
fcientific  men  to  this  organ  hitherto  too  little 
known.  We  might  he  induced  to  fuppofe, 
when  we  obferve  their  blueifh  or  blackilh  grey 
colour,  their  confiftence,  and  that  of  the  humour 
which  they  furnifh,  that  they  form  a kind  of 
refervoir  for  the  carbonous  matter  of  the  blood. 
Many  observations,  followed  up  with  zeal  and 
Sagacity,  are  required  in  order  to  determine  the 
uSes  and  the  Sun  étions  of  this  particular  glan- 
dular fyftem. 

5.  By  calling  the  elaftic  fluid  which  is  dis- 
charged from  the  lungs  by  expiration  pulmo- 
nary gas , my  intention  is  to  announce  that  the 
atmofperic  air,  after  having  remained  for  Some 
time  in  the  lungs,  is  discharged  from  them  in  a 
State  of  alteration  which  depends  upon  the 
nature  of  this  organ  it  Self,  and  which  I have 
already  indicated  in  the  hiftory  of  the  blood. 
This  fluid  is  nearly  the  Same  in  quantity  as  it 
entered,  Since  the  carbon  and  the  hidrogen, 
as  well  as  the  water  ready  formed,  which  are 
added  to  it,  correspond  very  nearly  with  the 
proportion  of  oxigen  gas  which  it  yields  to  the 
blood.  It  contains  no  more  than  a few  hun- 
dredths of  this  oxigen  gas  ; and  if  it  has  been 
refpired  two  or  three  times  in  fucceffion,  which 
cannot  be  done  without  much  difficulty,  it 
contains  none  at  all:  accord  ins*!  y,  it  extin- 
gui flies  inflamed  bodies,  and  ûupefies  animals. 
We  find  in  it  the  fame  proportion  of  azotic  gas 
Vol.  IX,  H h as 
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as  before.  Water  is  one  of  the  materials  that 


are  added  in  the  greateft  abundance  to  this  ex- 
pired gas,  fin  ce  nearly  half  a gramme  of  it  is 
expired  every  minute,  or  7^0  grammes  in 
524  hours.  We  alfo  find  in  it  galeous  carbonic 
acid,  proved  by  the  precipitate  formed  by  the 
expired  air  when  received  into  iolutions  of 
lime,  of  ftrontian  and  of  barites  ; it  is  alfo 
charged  with  more  caloric  than  it  contained 
when  it  entered  the  lungs:  and  this  is  the  rea- 
fon  why  it  depofits  water  in  the  form  of  fumes 
when  it  paffes  into  a cold  atmofphere.  Perhaps 
it  may  alfo  contain  a certain  portion  of  car- 
bonated hidrogen  ; and  we  may  attribute  to 


this  fubitance,  which  has  not  been  rendered 
fenfible  in  it  by  chemical  experiments,  the  dan- 
gerous and  deadly  effects  which  it  produces, 
and  which  are  different  from  the  afphyxia; 
perhaps  fome  animal  miafma,  fome  contagi- 
ous virus  may  efcape  at  the  fame  time  with 
the  air  expired.  As  it  has  not  yet  been 
exhibited  by  experiment,  it  is  only  by  conjec- 
ture that  we  may  llifpedl  its  influence  in  the 
production  of  diieafcs,  and  the  fepticity  which 
it  introduces  into  the  humours  of  thofe  who 
re fp ire  it.  Chemiftry  ought  to  occupy  itfelf 
without  in  term  iffion  in  confirming  or  overturn- 
ing thefe  ideas,  and  rank  them  amongft  thofe 
phyfical  truths,  the  proofs  of  which  medicine 
muff  either  confiim,  or  elfe  arrange  them  in  the 
clafs  of  hypothefes  ; in  faft,  thefe  are  adopted  in 
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the  theory  of  this  important  art  only  for  want 
of  exadt  experiments  and  fadts. 

6.  One  of  the  matters  peculiar  to  the  organs 
contained  in  the  thorax,  and  which  is  only  the 
product  of  a morbid  alteration,  but  more  fre- 
quent than  has  hitherto  been  believed  or 
afierted,  is  a concretion  formed  in  the  lungs, 
which  has  been  called  pulmonary  /tones,  or 
calculi  : thefe  are  fmall,  hard,  unequal  and 
rough  bodies,  of  an  irregularly  fpherical  form, 
refembling  fmall  pebbles,  of  a grey  or  reddiih 
colour,  which  becomes  white  when  they  are 
dried  in  the  air,  and  which  are  difcharged  by 
coughing,  fometimes  even  whilft  the  perfon  is 
in  perfect  health,  but  mo  ft  frequently  in  the 
courfe  of  fome  attacks  of  afthma,  or  of  the 
terrible  plithifis  pulmonalis.  Attentive  phyfi- 
cians  and  exact  obfervers  frequently  meet  with 
them  in  their  pradtice.  Through  their  care  I 
have  had  a fufficient  quantity  of  them  to  be 
able  to  examine  them  : I have  found  them  to 
be  of  the  fame  nature  with  the  pineal,  lacrymal, 
and  fali  vary  concretions  : they  are  compofed 
of  phofphate  of  lime,  and  of  a final!  quantity 
of  gelatinous  matter.  It  is  not  known  whe- 
ther they  proceed  from  the  texture  of  the  lungs 
or  bronchia  itfelf,  when  the  patients  difeharge 
them  ; but  diffe étions  prove  that  they  are 
formed  in  the  areolæ  even  of  the  parenchyma 
of  the  lungs,  fince  in  cutting  the  lungs  a great 
quantity  of  them  are  fometimes  found,  which 
grate  under  the  fealpeh  Here,  as  in  many 
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cafes  already  menti  on  eel,  this  phcfpiiate  of  lime 
depofited  by  its  fuperabundance  proceeds  from 
the  white  humours,  when  the  concretion  is 
fm all  and  i ululated  : but  it  may  proceed  aifo 
from  the  blood,  eipecially,  when,  being  nunmi 
ous  and  diffeminated  in  the  interior  of  the 
organs  of  refpi ration,  thefe  concretions  appear  to 
occupy  at  the  fame  time  the  whole  texture 

of  the  lungs. 
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Of  Milk  and  its  different,  economical,  chemical, 
alimentary,  and  medicinal  iJ  roper  ties. 

Section  1. 

Natural  History,  or  Formation  of  Milk. 

1.  .MILK,  a liquid  fo  well  known,  fo  ufeful 
fo  generally  employed  as  food  and  condi- 
ment, is  one  of  the  fubftances  which  ^ have 
been  moil  examined  by  die  mills,  as  it  is  one 
upon  which  the  procédés  of  the  arts  have 
been  extremely  varied.  Its  hiftory  muff  be 
one  of  the  molt  detailed,  as  it  is  one  of  the 
nioft  important  matters  with  which  chemiltry 
can  be  occupied  : accordingly,  we  fhali  divide 
this  article  into  eight  paragraphs,  in  order  to 
difpofe  in  a methodical  order,  adapted  for  facili- 
tating its  ftudv,  the  fads  which  will  lead  us  to 
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underhand  its  properties.  The  firft  paragraph 
will  contain  an  account  of  its  formation  ; the 
fécond,  that  of  its  chemical  properties  ; the 
third,  the  chemical  examination  of  the  entire 
milk,  Inch  as  nature  prefents  it  when  it  i flues 
out  of  its  refer voirs  ; in  the  fourth  I fhall  treat 
of  the  whey  ; in  the  fifth  of  the  cafeous  part, 
or  cheefe  ; in  the  fixth  of  the  butter  or  its  oily 
matter;  the  feventh  will  he  affigned  to  the  ex- 
amination of  the  principal  differences  which 
this  liquid  prefents  in  the  fpecies  of  animals 
which  furnifli  it  ; finally,  the  eighth  will  con- 
tain the  enumeration  of  the  various  ufes  for 
which  different  kinds  of  milk  are  employed  in 


rude  or  civilized  ibciety.  As  milk  is  one  of  the 
with  which  Nature  has  fupplied  the  firft 
wants  of  men,  it  is  not  to  be  wondered  at  that 
an  immenfe  number  of  obfervations  have  been 
collected  refpe  filing  its  properties,  and  that  its 
hiftory,  when  we  confider  it  fucceflively  as  na- 
tural ifts,  as  phyficians,  as  chemifts,  or  as  econo- 
mills,  prefents" very  extenfive  details, 

2.  This  liquid  is  formed  in  a particular  organ 
which  occupies  the  anterior  part  of  the  chell, 
in  women,  and  a large  part  of  the  abdomen  in 
the  female  animals.  As  there  are  only  a fmall 
number  of  fpecies  of  animals  in  which  this 
formation  takes  place,  and  as  thefe  animals  are 
diftinguifhed  from  all  others  by  the  two  well 
marked  characters  of  bringing  forth  their  young 
living,  and  of  being  provided  with  mammas , 
they  have  been  called  mammalia  : thefe  are, 

under 
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under  other  anatomical  relations,  viviparous 
quadrupeds  and  cetacea.  The  very  beautiful 
form,  the  diftindt  protuberance,  the  hem  if- 
pherical  and  prominent  fur  face,  the  delicate 
tkin  which  the  breads  of  women  exhibit,  and 
which  conftitute  one  of  the  charms  of  beauty, 
the  amenity  and  contour  of  which  art  i Its  repre- 
fent  with  inch  graces,  are  attributes  peculiar 
to  the  human  fpecies.  We  do  not  find  them  in 
the  females  of  any  other  animals  : the  number  of 
twoisaifo  given  to  hut  very  few  fpecies  of  thefe. 
In  moft,  the  number  of  mammæ  amounts  to 
between  four  and  ten.  The  female  elephant, 
the  mare,  the  gazelle,  and  in  general  thofe  ani- 
mals that  have  only  one  or  two  young  have 
alfo  only  one  or  two  mammæ,  but  lb  aped  very 
differently  from  thofe  of  woman.  The  nipple 
is  Angle  in  each  mammæ  in  woman  ; it  is  qua- 
druple in  the  cow. 

3.  In  works  of  phyfiology  and  medicine,  ex- 
amples are  frequently  quoted  of  milk  ready 
formed,  fwelling  the  mammæ  of  fome  male 
children  and  animals,  and  even  of  fome  adults  : 
the  prefence  of  this  liquid  in  young  girls  before 
the  age  of  puberty  is  ft  ill  more  frequently  fpo- 
ken  of.  Hence  it  is  concluded  that  there  is  no 
necefiary  dépendance  between  this  formation  of 
milk  and  the  adt  of  generation  ; but  thefe  rare 
facts,  contrary  to  the  accuftomed  order  of  na- 
ture, do  not  prove  the  opinion  which  is  attempted 
to  be  eftabliftied  upon  this  point  ; for  no  aceu- 
fate  experiment  has  proved  that  this  was  real 
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milk  : and  as  for  its  having  a fweet  or  infipid. 
ta  tie,  an  humour  formed  in  fome  circumftances 
and  by  fome  caufes  independent  of  pregnancy, 
is  not  real  milk.  This  rare  phenomenon  has 
never  been  described  except  in  man,  and  it  has 
not  been  obferved  in  the  animals  wnofe  pallions 
and  manner  of  living  are  not,  like  ours,  con- 
trary to  nature,  nor  force  her  to  deviate  from 
her  ordinary  courte* 

4.  Under  the  fkin  of  the  mammæ  are  maffes 
of  folid  and  granulated  fat,  which  it  covers  ; 
and  in  a cellular  texture  with  large  imethes  is 
inclofed  a conglomerate  glandular  apparatus, 
covered  with  a hard  and  white  integument  that 
occupies  the  middle  of  this  prominent  organ. 
This  apparatus  is  formed  oi  parcels  feparated 
by  membranous  cells,  and  thefe  parcels  are 
themfelves  formed  of  hard,  folid,  entire  grains 
without  cavities,  compofecl  of  implicated  vef- 
fels.  This  mammary  gland  exifts  in  males  and 
in  infants,  but  much  fmaller,  and  not  fur» 
rounded  with  fat  as  in  females  : fifteen  or 
twenty  excretory  du6ts,  vifible,  elongated,  hard, 
of  a diameter  fuffieiently  confiderable  during 
the  period  of  ladtation,  are  collected  below  the 
areola  of  the  breaft,  and  proceed,  without  con- 
founding themfelves  or  an  aftomofing  with  each 
other  into  the  nipples,  where  they  open  exter- 
nally ; they  are  infledled  into  the  rugofities  of 
the  papilla  or  nipple,  and  elongated  or  diftendecl 
iv he n the  nipple  itfelf  is  elongated  by  the 

kind 


kind  of  eredtion  which  friction  or  fuéfion  pro- 
duces in  it.  A multitude  of  other  thin  and 
long  duds  are  obferved,  which  open  into  the 
adipofe  texture,  which  do  not  belong  to  the 
glands,  properly  fo  called,  and  which  Haller 
imagined  to  pour  a fatty  humour  into  the 
milk. 

5.  When  the  uterus  lias  conceived,  the 
inammæ  gradually  grow  larger,  their  glandular 
texture  tumefies,  the  orgafm  pervades  it,  the 
diipofition  to  form  milk  gradually  eftablifhes 
itfelf,  which  is  announced  by  a limpid  or  tur- 
bid ferofity  difeharged  by  the  papilla.  After 
the  birth  of  the  infant,  the  womb  having  con- 
traded  itfelf  again  three  or  four  days  after  de» 
livery,  tire  milk  begins  to  be  really  formed  ; 
the  mammae  become  diftended,  fwelled,  and 
painful,  and  the  milk  difcharges  itfelf  fpon- 
taneoufly.  The  fubtion  of  the  infant  greatly 
accelerates  its  dilcharge,  and  augments  its 
production.  There  fir  ft  runs  out  a very  li- 
quid llig’htly  and  opaque  liquid,  which  is  the 
coloftrum  ; foon  afterwards,  this  liquid  be- 
comes daily  thicker,  more  perfect,  white, 
odorous,  favoury,  and  fufceptible  of  affording  a 
more  and  more  fubftantial  nouriihment  to  the 
fuckiing.  It  continues  to  flow  for  whole  years, 
when  the  faction  and  the  irritation  are  not  in- 
terrupted,  and  the  quantity  which  is  formed 
is  fometimes  fo  abundant  that  a nurfe  can 
i'uckle  feveral  infants  at  the  fame  time. 
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6.  The  formation  and,  as  it  is  called,  the 
rififlg  of  the  milk  has  great  relation  with 
the  fuuélions  of  the  uterus.  It  feems  at  firft 
that  a really  milky  liquid  is  formed  in  this 
yifcus  ; and  the  lochia,  which  have  in  part  the 
fame  character,  flow  till  the  period  when  the 
milk  is  abundantly  fecreted  in  the  breads.  Phy- 
ficians  believe  that  this  liquid  actually  palfes 
from  the  uterus  into  the  breads,  and  a great 
number  of  facts  proves  this  fympathy  between 
thefe  two  organs.  They  both  allume  their  pe- 
culiar activity  at  the  fame  period  : the  breads 
become  prominent  as  foon  as  the  mendrual  dif- 
charge  appears,  or  the  genital  parts  develop  them- 
felves  ; the  milk  begins  to  be  leparated  when  the 
mendrual  difcharge  difappears  in  confequence 
of  pregnancy  ; its  fuppredion  caufesthe  mam- 
mary glands  to  become  humid  : thefe  glands 
collapfe  when  tire  mendrual  difcharge  ceafes  ; 
and  thefe  two  organs,  the  womb  and  the 
bread,  become  inactive,  and  are  excited  intp 


activity  at  the  fame  periods.  Phy ficians  even 
avail  themfelves  of  this  action  when,  in  order 
to  diminiih  the  too  great  abundance  of  the 
mendrual  evacuation,  they  apply  a cupping 
glafs  to  the  bread.  Difcharges  by  one  or  the 
other  way  fucceed,  and  eorrefpond  with  each 
other.  This  relation  is  alio  proved  by  the  fen- 
fat  ion  which  thetitillatioftof  the  nipples  excites 
in  the  genital  parts  ; accordingly  the  ancients 
admitted  , the  concurrence  of  the*  uterus  in  the 
formation  of  milk. 
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7.  Some  anatomi ils  admit  the  blood  only  , as 
the  fource  of  the  milk  ; they  believe  the  mam- 
mary arteries  to  be  its  foie  origin.  The  final  - 
nefs  of  thefe  fanguineous  ducts  has  induced 
others  to  think  that  the  arteries  do  not  fur  nidi 
the  only  matter  of  the  milk.  Haller  admitted 
in  it  the  admixture  or  the  addition  of  fat  by 
the  ducts  of  which  I have  fpoken.  It  is  pretty 
generally  believed  that  the  chyle  contributes 

more  a bund  anti  v than  the  blood  to  the  forma- 

%/ 

tion  of  the  milk,  becaule  its  quantity  is  always 
proportionate  to  that  of  the  nourifliment  ; be» 
caufe  the  chyliferous  veifels  exhibit  to  the  ana- 

a/ 

tom  id  a liquid  analogous  to  milk  ; becaule  milk 
lias  frequently  the  fmeil  and  fevcral  of  the  cha- 
racters of  the  aliments  ; and  laftly,  becaule  nurfes 
feel  the  milk  flow  into  their  breads  at  the 
moment  when  the  chyle  afcends  into  its  veffels. 
For  thefe  reafons  phyficians  have  believed  that 
thefe  two  liquids  are  fimilar  to  each  other,  and 
have  defcribed  the  properties  and  the  morbid 
affections  of  the  different,  elements  of  the  chvle 
like  thofe  of  the  milk:  but  this  analogy,  when 
carried  too  far,  may  be  erroneous,  and  experi- 
ence has  not  yet  proved  it  in  a clireCt  manner. 
Ï am  much  more  inclined  to  believe  that  the 
intire  lymph,  the  quantity  of  which  is  aug- 
mented, and  its  motion  accelerated  by  the  chyle 
at  the  moment  when  it  afcends  from  the  intef- 
tines  into  its  duéts,  contributes  to  the  pro- 
duction of  the  milk,  and  that  while  the  blood 
fu  mi  111  es  the  albumino-cafepus  part,  the  fat  af- 
fords 
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fords  the  butyraceous,  and  the  lymph  the 
ferons. 

8.  When  the  milk  is  well  formed,  and  difr 
tends  its  refer' voirs,  frequently  the  îaCti ferons 
or  galaCloph orous  tubes,  being  opened  and 
dilated,  difcharge  it  fpontaneo\ifIy  : a kind  of 
orgafm  pervades  thefe  tubes,  ere 61  s them,  dilates 
them,  afterwards  contrats  them,  and  gives 
them  that  motion,  that  aCtion  which  frequently 
caufes  the  milk  to  iffue  out  in  more  or  lefs 
rapid  jets.  That  fuftion,  or  the  art  or  mode  of 
which  nature  has  given  to  the  infant  from  the 


neceffity  of  nouri  flung  himfelf  with  it,  fingu- 
lady  favours  its  difcharge.  The  vacuum  formed 
round  the  nipple,  with  the  aid  of  a fucking 
infiniment,  or  by  means  of  the  neck  of  a 
heated  bottle  applied  to  it,  and  the  preflure 
of  the  air  which  applies  itfelf  with  ad  van- 
tage to  the  hemifphere  of  the  mammæ,  folicits 
this  difcharge  with  fuch  energy,  that  we  fee  it 
fpout  out  in  white  streams,  of  which  fre- 
quently fix  or  eight  are  very  evidently  per- 
ceived in  the  females  of  animals;  the  action 
of  preijmg  the  udder  from  above  downwards 
as  far  as  the  extremity  of  the  teat,  in  milking*. 


or  the  art  of  milking,  caufes  the  milk  to  flow 
with  facility  and  celerity.  The  animals  that 
have  had  their  young  taken  from  them  readily 
fubmit  to  this  extraction,  which  is  attended 
with  a pleafurable  fenfation  to  them.  Nature 
has  connected  with  this  excretion  a pleafurable 
fenfation  which  doubles  that  of  being  a mo. 


ther,  and  which  attaches,  by  the  gentle  bond 
of  gratitude  and  tendernefs,  the  infant  who 
acknowledges  no  other  mother  than  her  by 
whom  he  is  nourilhed. 

9.  The  influence  which  the  aliments  have 
upon  the  formation  of  the  milk,  likewife  merits 
all  the  attention  of  the  phylioian.  It  is  known 
that  well-fed  animals  afford  milk  of  good 
quality  in  abundance.  Nurfcs  diftinguifh 
foods  by  the  property  which  they  pofleis  of 
in  ere  afin  g or  dim  ini  filing  the  proportion  of 
this  liquid.  The  acrid  imell  ot  garlic,  of  the 
alliaceous  and  of  the  cruciferous  vegetables, 
paffes  into  tlie  milk  ; the  perfume  of  flowers, 
the  aromatic  odour  of  faffron  and  of  thyme, 
the  fugar  of  the  roots  and  fruits,  the  nectar  of 
the  petals,  give  it  an  agreeable  aromatic  fmell 
and  a pleafant  tafte.  The  red  juice  of  the 
opuntia,  the  reddifh  juice  of  madder,  the  blue 
of  indigo,  vary  the  colour  of  this  nutritive 
liquid  with  the  animals  into  wiiofe  food  tneie 
colouring;  matters  have  been  introduced  ; the 
bitternds  of  wormwood,  the  acrimony  of  the 
milk-thiftle,  the  attrition  of  the  aftringent 
plants,  the  purgative  property  of  the  Gratiola, 
are  recognized  in  the  milk  ; different  medicinal 

vO 

properties  are  given  to  it,  according  to  the 
different  kinds  of  nomifhment  which  are  pre- 
fented  to  animals.  The  milk  of  a nurfe  who 
has  taken  a purgative,  produces  gripes  and 
evacutions  in  her  fuckling.  T ine,  beer,  the  dif- 
ferent vinous  liquors,  give  it  a diftingui (liable 

property  ; 
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property;  even  poifons,  and  feveral  difeafes, 
are  tranfinitted  in  this  way  ; and  the  milk 
participates  of  whatever  has  been  introduced 
into  the  ftoinach  of  the  woman  who  affords  it. 

10.  Even  the  paflions  with  which  a nurfe  is 
agitated,  modify  both  the  abundance  and  the 
properties  of  the  milk  that  is  fecreted  in  her 
breafts  : anger  has  been  known  to  derange  the 
fyftem  of  the  infant,  and  to  give  it  convul- 
five  motions.  Chagrin,  ill  humour,  bad  news, 
fear,  depreffion  of  the  fpirits,  vitiate  the  fources 
of  the  milk,  and  fometimes  produce  a fudden 
collapfion  of  the  breads.  Bad  treatment  to 
mrrfes,  manifeftly  alters  their  milk:  accord» 
irmly  great  care  is  taken  of  the  female  animals 
deftined  to  furnifh  milk  for  the  table,  not  only 
in  the  cleanlinefs  and  nature  of  their  food, 
but  alfo  by  kindnefs,  carelfes  and  attentions 
of  every  kind.  Several  phyficians  have  even 
carried  this  influence  of  the  paflions  upon  the 
in  ilk  fo  far,  that  they  have  pretended  the  milk 
itfelf  influenced  the  character  and  the  paflions 
of  the  young  individuals  that  arc  nourifhed  by 
it:  thus  it  has  been  pretended  that  infants 
who  have  been  fuckled  by  choleric  and  paflion- 
ate,  mild  and  benevolent,  lively  and  falacious, 
or  ftupid  and  phlegmatic  women,  acquire  the 
fame  moral  difpofitions.  But  there  is  reafon  to 
believe  that  this  opinion  is  carried  too  far,  that 
it  is  rather  from  the  example  of  the  effects  of 
thefe  different  paflions  that  the  infants  gradu- 
ally model  themfelves,  and  that  they  are  only 

imitators 
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imitators  of  their  motions  inftead  of  being  phy- 
fically  changed  in  their  fenforium. 

t 

Section  II. 

Of  the  Phyfical  Properties  oj  Milk. 

II.  THE  quantity  of  the  milk  is  varied  in 
woman  and  in  the  animals  by  a multitude  of 
circumftances.  Abundance  of  drink  in  general* 
induces  an  abundance  of  the  mammary  liquid  ; 
foft,  highly  nourifhing  and  eafily  digeftible  ali- 
ments produce  the  fame  effeéh  The  farinaceous 
aliments  boiled  in  water,  when  the  ftomaeh 
digefts  them  well,  increafe  its  quantity,  and 
nurfes  are  well  acquainted  with  this  kind  of 
influence.  It  is  difficult  to  fix  the  limits,  or 
indicate  the  average  terms  ot  this  production: 
it  appears  however  in  general  that  the  milk 
moft  frequently  conftitutes  a third  or  a very 
little  more  of  the  weight  of  the  aliments.  There 
have  been  nurfes  however,  who,  befides  the 
milk  which  they  afforded  in  abundance  to  their 
infants,  yielded  ft  ill  fpontaneoufly  from  one  to 
nearly  two  kilogrammes  of  this  liquid  in  the 
day;  in  the  female  animals  with  which  this 
quantity  is  much  more  confiderahie,  it  is  fuf- 
ficiently  known  to  vary  according  to  the  fea- 
fons,  the  places  which  they  inhabit,  the  paf- 

turagres  in  which  they  are  placed,  the  nature 
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of  the  fodder  which  is  given  them  in  their  flails, 
their  age,  and  the  time  more  or  lefs  remote 
from  the  period  when  they  have  brought  forth 
young. 

12.  The  fpecific  gravity  of  milk  is  in  general 
more  confiderable  than  that  of  water;  Haller  fays 
that  it  is  to  the  latter  as  2/7  to  2b  1,  or  1043, 
1000.  It  varies,  according  to  him,  and  the 
different  authors  whofe  obfervations  he  has  col- 
lected in  the  following  proportions,  102b,  1029, 
1035,  1000. 


Citizen  Briffon,  in  his  treatife  upon  the 

fpecific  gravity  of  bodies,  gives 

the  folio  win  of 

table  of  that  of  the  different 

milks,  water 

being  fuppofed  10,000. 

Womans’  milk  - - _ 

10,203 

Cows’  milk 

10,324 

Goats’  milk 

1 0, 34 1 

Mares’  milk 

10,346 

Affes’  milk 

10,355 

Ewes’  milk 

10,405} 

13.  Milk  is  in  general  of  an  opaque  white 
colour,  which  however  inclines  towards  yellow 
m woman,  towards  blue  in  the  cow,  and  varies 
in  the  fame  female  according  to  the  proportion 
of  its  principles,  and  confequently,  according 
to  a multitude  of  circumflances.  However 
its  opacity  and  its  whitenefs  are  confiant,  on 
which  account  it  has  been  compared  to  an 

emulfion,  and  the  latter  has  been  called  milk 
of  almonds. 
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Xts  confiftence  is  that  of  an  oily  and  aqiieous 
liquid  at  the  fame  time;  when  it  is  very  ftroiig 
and  vrery  good,  it  is  a little  thick,  a diop  ie- 
mains  upon  the  nail  without  running  down, 
and  extends  itfelf  upon  it  flowly  : it  is  in  this 
manner  that  phyficians  judge  ot  the  milk  of 
nurfes;  a certain  degree  of  fluidity  is  uever- 
thelefs  preferable  to  a too  ftrong  confiftence. 

14.  The  tafte  ot  milk  is  bland,  agieeable  and 
in  general  almoft  faccnarine;  it  has  houcvei 
many  modifications  in  the  different  fpecies  of 
animals;  it  has  iomething  unctuous  and  fatty 
which  diftinguifhes  it,  which  manifeftly  de- 
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pends  upon  its  oily  nature.  Milk  has  a paiti- 
cular  fmell,  which  is  pretty  generally  agree- 
able; this  is  one  of  the  properties  in  which  it 
is  moft  lufceptible  ot  variation,  accoiding  to 
the  no uri flim exit.  4 hat  which  is  peculiai  to  it 
is  however  inherent  in  its  intimate  natuic, 
and  independent  of  the  perfume  or  the  bad 
fmell  proceeding  from  the  aliments  ; it  fubfifls 
only  as  long  as  it  is  warm  ; it  is  moft  percep- 
tible at  the  moment  when  it  has  been  difeharged 
from  the  mammae;  it  is  fcarcely  to  be  perceived 
at  all  when  it  lias  entirely  cooled  ; it  is  renewed 
by  expofure  to  heat  ; it  is  diffipated  by  ebuli- 
tion.  It  is  very  perceptible  and  recognizable 
in  clean  dairies,  at  the,  moment  when  the  warm 
new  milk  is  depofited  in  them.  The  milks  of 
different  animals  have  a particular  and  well- 
marked  character  in  their  oTlour. 
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15.  According  to  the  obfervatiotis  of  Citi- 
zens  Deyeux  and  Parmentier,  the  milk  furnifhed 
by  a cow  at  different  periods,  in  the  fpace  of 
twenty -four  hours,  prefents  great  differences, 
efpecially  if  the  milkings  are  multiplied  at  ir- 
regular diftances  of  time.  The  changes  of  the 
atmofphere,  for  the  animals  fed  by  pafture,  are 
the  principal  caufes  of  thefe  differences.  The 
molt  lingular  remark  which  they  have  made 
relates  to  the  diverfity  of  the  milk  of  a fingle 
milking,  according  to  the  manner  in  which  this 
milking  is  divided,  and  the  udder  evacuated  at 
different  times.  The  product  of  one  milking  per- 
formed with  care  and  received  fucceffively  into 
four  veffels,  affords  really  four  fpecies  of  milk  : 
the  firft  is  the  moft  ferous  : the  fécond  produd 
is  lefs  fo  ; the  third  ffill  Ids,  and  the  fourth  con- 
tains a very  large  quantity  of  cream.  The 
dairy  women  have  long  been  acquainted  with 
this  phenomenon,  and  they  avail  themfelves 
of  it,  by  keeping  apart  the  laft  produd  of  the 
milking,  in  order  to  fell  it,  under  the  name  of 

cream, to  thole  who  prefer  thefweet,  un  duo  us, 
thick  and  fat  milk  which  goes  by  this  name. 

16.  The  times  at  which  the  milk  is  exami- 
ned prefent  variations  according  to  the  different 
lengths  of  time  that  have  elapfed  fince  parturi- 
tion and  the  fir  ft  formation  of  the  milk.  The 
moft  ftriking  of  thefe  differences  obferved  in 
the  milk  is  that  which  charaderizes  it  in  what 
is  called  the  colofirum , which  is  firft  formed 
immediately  after  parturition.  The  colofirum 
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is  a fluid  of  a deep  yellow  colour,  thick,  viicid 
and  ropy,  frequently  carrying  with  rtftreaks  of 
blood,  affording  much  yellow  cream;  and  this 
a fourth  more  than  the  real  cream  of  a deep  yel- 
low very  folid  butter,  with  a liquid  lefs  white  and 
opaque  than  the  ordinary  milk, . not  coagulable, 
like  the  latter,  by  means  of  rennet,  but  vifcid  and 
ropy,  little  faccharine.  The  coloftrum  changes 
much  ; from  the  fécond  day  it  lofes  fomewhat  of 
its  yellow  colour  and  of  the  abundance  of  its 
cream.  In  four  days,  it  paffes  into  the  date  of 
ordinary  milk,  and  it  is  not  till  this  period  that 
the  milk-women  begin  to  vend  it  in  our  towns. 
Reckoning  from  this  fifth  day,  the  milk  of  the 
cow  becomes  conftantly  more  and  more  perfect, 
acquires  a better  confidence  till  the  third  month 
when  it  is  the  moft  perfect 


Section'  III. 

s 

Chemical  Examination  of  the  entire  Milk, 

17.  I HAVE  already  obferved  that  the  milk 
has  been  the  object  of  much  labour  and  refearch. 
Boyle  has  made  it  one  of  the  fubjedts  of  his 
experiments.  Boerhaave  firft  treated  in  a 
fufficiently  detailed  manner.  Hoffman  alfo  made 
it  the  fubjedt  of  many  experiments.  Macquer 
has  defcribed  with  much  clearnefs  and  precifion 
the  precedes  of  its  analyfis,  and  he  was  ac- 
quainted 
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quainted  with  its  principal  properties.  Spel- 
man occupied  himfelf  with  its  fermentifcible 
property  ; Rouelle  the  younger  with  the  mu- 
oofo-faccharine  matter  and  the  faits  which  it 
contains.  Scheele  difcovered  the  fachlactric 
acid,  and  fhowed  that  the  milk  afforded  in 
foine  cafes  acetous  acid,  and  that  the  fpecies 
of  acid  into  which  it  isfpontaneoufly  converted 
has  particular  and  charaéteriftic  properties.  I 
have  given,  in  1790,  lèverai  new  obfervations 
on  the  different  materials  of  milk.  Finally, 
Citizen  Deyeux  and  Parmentier  have  made  a 
great  number  of  refear ches  upon  the  milk  of 
the  cow,  taken  under  many  different  circum- 
fiances,  upon  the  economical  properties  of  this 
animal  liquor  and  of  its  products,  and  upon 
the  changes  or  modifications  of  which  it  is  fuf- 

o 

ceptible.  Their  very  extend ve  enquiry  concern- 
ing ail  thefe  objects  conftitutes  at  prefen t an 
entire  work,  which  prefents  the  moft  complete 
hiftory  of  this  animal  liquor.  I have  here 
mentioned  only  fome  outlines  of  this  chemical 
notice  and  fome  of  the  principal  authors  of  its 
analyfis.  We  might  alfo  add  the  numerous 
facts  defcribed  by  Verheyen,  Barchufen,  Verduc, 
Doorfchodt,  Egeling,  Young,  Gouraigne, 
Acoramboin,  Geymuller,  Cartheuferand  Gmelin, 
who  have  either  in  phyfiological  works  or  in  mo- 
nographic treatifes,  given  more  or  lefs  valua- 
ble details  concerning  the  milk  of  different 
animals.  Haller  has  laborioufly  cohered  from 
thefe  numerous  writers  the  facts  which  he  has 
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employed  for  his  hi  (lory  of  milk  ; and  as  the 
mode  of  proceeding  of  thefe  authors  was  not 
uniform,  thole  multiplied  quotations  are  more 
capable  of  embarraffing  than  enlightening  the 
reader. 

18.  Milk  expofed  to  a moderate  fire  dilates 
and  fwelis  confiderably  : this  property  is  known 
in  the  domeftic  ufesof  milk  ; it  has  been  obfer- 
ved  that  it  boils  at  the  199th.  degree  of  Fah- 
renheit, that  alcohol  boils  at  181,  and  water  only 
at  2 12  of  the  fame  thermometer.  '1  here  is  for- 
med at  its  furfa-ce  a pellicle  which  gradually 
thickens,  wi  inkles,  dries  and  grows  yellow  in 
drying.  This  is  cafeous  matter  which  feparates 
and  becomes  folid  ; when  it  is  removed,  and 
when  we  continue  to  evaporate  the  milk,  there 
is  formed  a fécond  pellicle,  and  lb  on  fucceffive- 
j v.  It  is  obierved  that  thefe  pellicles  are  thinner 
and  more  tvanfparent  in  proportion  as  the  eva- 
poration advances  ; they  feparate  in  this  manner 
till  there  remains  only  a ferons,  and  almoft 
tranfparent  liquid  in  the  vefiel.  In  order  to 
obtain  and  perfectly  feparate  the  iaft  portions, 
of  the  cafeous  matter  in  this  hate  of  pellicles, 
we  muff  take  care  to  add,  towards  the  end, 
water  diftiiied  from  the  milk;  when  this  liquid 
affords  no  more  pellicles,  it  is  no  longer  fufeepti- 
ble  of  coagulation. 

When  we  evaporate  the  entire  milk  to  a thick 
confidence,  we  obierve  that  it  undergoes  a real 
coagulation, and  that  mafies  are  formed  in  it;  its 
folia  matter,  when  once  thickened,  allumes  a 
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yeliowifti  colour  however  little  we  may  heat  it 
more  ; before  it  acquires  tins  colour,  and  when 
it  is  ftill  foft,  though  thicker  and  more  folid 
than  honey,  it  conftitutes  franchipane , a kind 
of  fweetmeat  which  is  prepared  by  adding 
to  the  milk  pounded  almonds,  fugar,  and 
orange-flowers,  towards  the  end  of  its  evapora- 
tion. Formerly  thg  extract  of  milk  was  kept 
for  preparing  the  whey  of  Hoffman  by  adding 
hot  water  to  it.  This  is  almoft  always  a bad 
medicine,  becaufe  the  extract  veryeaftly  fpoils, 
and  becomes  acrid  and  rancid. 

iq.  When  milk  is  heated  in  clofe  veffels,  and 
when  it  is  evaporated  on  the  water- bath,  a 
large  quantity  of  water,  very  little  odorous 
and  inflpid,  is  obtained,  which  prefents  no 
phenomena  by  the  re-agents,  but  which 
however  carries  along  with  it  feme  matters  in 
vapour,  Alice  it  putrefies,  depoflts  light  flakes, 
and  becomes  fetid  when  it  is  kept.  This 
diftilled  water  was  formerly  prepared  in  the 
laboratories  of  pharmacy,  and  great  virtues  were 
attributed  to  it  which  have  at  laft  been  difco- 
vered  not  to  exift.  The  milk  is  thickened  and 
coagulated  after  having  furniflied  this  aqueous 
product  which  conftitutes  nearly  two  thirds 
of  its  weight,  when  the  operation  is  carried 
fo  far  as  to  obtain  the  reflduumin  the  form  of 
extract.  When  the  ex  trahi  itfelf  is  diftilled  by 
the  retort  it  affords  a turbid,  reddifh,  fetid 
water,  charged  with  zoonic  acid  and  ammonia, 
a pretty  abundant  quantity  of  fluid  oil  of  a 
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brown  colour,  a portion  of  concrete  and  e m py- 
re inn  at  ic  oil,  of  folid  and  cryftalline  carbonate 
of  ammonia,  of  carbonated  hidrogen  gas  and 
carbonic  acid  gas.  The  coal  which  remains 
after  this  operation  is  confiderably  voluminous  ; 
by  incineration  it  leaves  in  its  allies  fome  traces 
of  muriate  of  foda,  of  muriate  of  pot-afh  much 
more  abundant  than  the  fir  ft  and  of  phofphate  of 
lime.  Rouelle,  who  found  in  milk  the  prefence 
of  pot-afh  in  theftate  of  muriate,  has  remarked 
that  this  kind  of  alkali  does  not  exiit  in  the 
blood,  but  contains  only  foda,  either  pure 
or  combined  with  muriatic  acid.  This  may 
ferve  to  prove  that  another  matter  hefides  the 
blood  contributes  to  the  fecretion  of  the  milk  ; 
and  if  it  affords  reafon  to  believe  that  it  is  the 
chyle  as  proceeding  immediately  from  vegetable 
aliments— for  it  is  the  milk  of  the  cow  of  which 
we  fpeak,  it  announces  at  the  fame  time  that 
the  faits  of  pot-afh  change  in  paffing  into 
the  blood.  Roth  thefe  confiderations  prefent 
chemical  problems  the  folution  of  which  is  of 
great  importance. 

£0.  Milk  expofed  to  the  air  quickly  becomes 
covered  with  a layer  of  light  matter,  of  a dul- 
ler white  than  the  entire  milk,  which  itfelf  at  the 
fame  time  becomes  more  limpid,  and  allumes  a 
blueifti  tinge.  This  white  layer,  whichis  of  a bland 
uncluous  tafte,  conftitutes  the  cream  ; it  fepa- 
rates  more  or  lefs  quickly,  according  to  a mul- 
titude of  circumftances,  and  in  a quantity 
which,  in  the  milk  of  the  cow,  always  corref- 
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ponds  with  the  goodnefs  and  abundance  of  the 
nouriflimeht  ; hence  the  poetical  exprcilion  of 
fat  pafturage.  It  is  more  yellow  and  confid- 
ent, the  more  this  nouriihinent  is  abundant 
and  of  good  quality.  The  cream  contains 
the  butyraceous  oil,  which  is  not  yet  butter 
ready  formed,  with  a fmall  quantity  of  very 
light  and  very  bland  cafeous  flakes,  and  a 
confiderable  proportion  of  whey  or  1er  urn. 
Though  the  cream  alone  furnifhes  the  butter, 
it.  never  feparates  fpontaneoufly  and  without 
agitation  ; it  is  known  that  it  may  be  conver- 
ted into  light  and  fat  cheefes.  Cream  is 
one  of  the  products  of  milk  upon  which  the 
quantity  and  quality  of  the  nouriihinent  given 
by  the  aliments  has  the  moil  influence.  It  is  An- 
gularly changed,  diminifhed  in  quantity,  and 
affirmes  a difagreeable  fmell  in  difeafes,  as  is 
conftantly  obferved  in  the  epidemic  difeafes  of 
animals.  I have  obferved  that  the  contact  of 
the  air  contributes  much  to  the  reparation  and 
the  butyrization  of  cream.  It  is  obtained  more 
fpeedily  in  flat  and  wide  veffels,  which  p relent  a 
large  furface  to  tire  atmofphere,  than  in  narrow 
veffels.  I fhall  revert  to  this  phenomenon  in  the 
hiftoryof  butter. 

21.  The  entire  milk,  the  intoxicating  proper- 
ty'of  which  fome  travellers  have  announced, 
el  pe  ci  all  y the  mare’s  milk  in  Siberia,  and 
that  of  the  ewe  in  the  Hebrides,  is  fiifceptible 
of  paffing  into  the  vinous  fermentation. 
This  art  has  long  been  praftifed  by  the 
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Tartars  and  the  Nomadic  nations.  They  leave 
the  mare’s  milk  in  large  buckets,  and  even  mix 
it  with  blood,  and  they  obtain  from  this  mix- 
ture an  intoxicating  liquor  which  they  ufe 
inftead  of  wine.  It  has  been  found,  in  perform- 
ing this  experiment  with  care,  that  the  vinous 
fermentation  of  the  milk  does  not  take  place 
unlefs  when  it  is  in  confiderable  malfes;  that  the 
integrity  of  all  its  elements  was  requifite  to  the 
effect;  that  it  did  not  eftablifh  itfelf  well  except 
in  milk  of  good  quality  and  above  ten  degrees  of 
temperature  ; that  a flight  and  repeated  agi- 
tation of  this  liquid  in  clofe  veffels  accelerated 
and  favoured  it,  by  mixing  well  all  its  mate* 
rials  which  tended  to  feparate  from  each  other; 
that  there  was  difengaged  a confiderable  abun- 
dance of  elaftic  vapour,  to  which  it  was 
neceffary  to  give  vent  from  time  to  time,  and 
that  this  was  carbonic  acid  ; that  there  was  for- 
med a vifeid  and  tenacious  feum,  a fort  of  coat-* 
ing  at  its  furface  ; finally,  that  the  milk,  whilft 
it  underwent  this  inteitine  and  vinous  motion 
became  in  part  acidified  and  coagulated.  When 
thefe  phenomena  have  taken  place,  the  milk, 
which  is  clotted,  of  a pungent  fmell,  acidulous 
and  vinous  at  the  fame  time,  being  fubjedted  to 
diftillation,  by  a flight  ebullition,  affords  a pro- 
duct of  alcohol  in  little  abondance,  and  acid  at 
lait,  which  may  be  rectified  by  two  fuceef- 
five  diftillations,  and  prefents  all  the  proper- 
ties of  this  liquid,  which  is  identical  in  all  cafes, 
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as  it  always  proceeds  from  one  common  fource: 
but  its  quantity  is  always  lb  fmall  that  it  can 
never  be  extracted  from  milk  with  advantage. 
It  will  appear  that  the  (lightly  faccharine  matter 
contained  in  this  liquor  is  the  true  origin  of  this 
alcohol,  and  the  caufe  of  the  vinous  fermenta** 
tion  of  which  it  is  fufceptible. 

S2.  If  the  temperature  of  the  air  exceed  fif- 
teen degrees  ; if  the  milk  be  expofed  to  the  air  ; 
if  it  be  agitated  in  order  to  retard  the  reparation, 
of  the  cream  and  to  keep  the  materials  well 
mixed  together,  it  paffes  into  another  kind  of 
fermentation,  and  acquires  an  acidity  fenfible 
both  to  the  fmeli  and  the  tafte.  Every  one 
knows  that  milk  turns  fpontaneoufly  four  when 
it  is  kept  forfome  time;  that  great  changes  of 
the  atmofphere,  efpecially  electric  commotions 
and  tempefts  contribute  greatly  tothisacefeence: 
that  it  is  retarded  by  boiling  it,  which  is  attri- 
buted to  the  d Rengagement  of  its  odorous 
matter,  though  it  has  perhaps  no  influence  upon 
this  property  : at  the  fame  time  that  it  under- 
goes this  change  the  milk  curdles  or  coagulates; 
its  conltituent  materials  feparate  ; folk!  clots 
more  or  lefs  voluminous  are  precipitated  from 
it  ; frequently  even  this  feparation  of  folid 
matter  takes  place  in  a fingle  piece,  and  we  fee 
a white  opaque,  femi-concrete  mais,  flirunk  to- 
gether, and  furrounded  with  a yellowifh  liquid  a 
little  turbid,  which  gradually  augments,  and 
feparates  from  the  folid  mafs  in  proportion  as  the 
particles  of  the  latter  approach  and  condenfe. 
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The  portion  of  the  milk  thus  fpontaneoufly 
thickened  and  coagulated  is  called  the  curd, 
and  the  liquid  is  denominated  the  whey.  The 
latter  has  a four  tafle  and  a pungent  odour; 
it  is  in  proportion  and  at  the  moment  when,  it 
has  acquired  this  tafte  that  the  caieous  matter 
becomes  folid  and  feparate.  In  this  manner 
a new  acid  is  formed,  which  fhall  foon  he 
examined  by  the  name  of  latlic  acid . In  the 
fpontaneous  decompofition  of  the  milk,  and  in 
its  reparation  into  folid  and  liquid  matter,  we 
find  a remarkable  analogy  with  what  happens 
to  the  blood;  but  here  it  is  the  product  of  an 
acidification  which  does  not  take  place  m the 
vital  liquid,  and  the  comparifon  if  carried  too 
far  becomes  a real  error. 

23.  Though  it  he  well  proved  that  milk  is  fuf- 
ceptible  of  forming  by  f ermentation  an  acid  of  a 
particular  nature,  it  is  however  not  lefs  capable  of 
af  fuming -by  a flight  modification  the  character 
of  true  acetous  acid.  Scheele  has  found  that 
by  mixing  fix  fpoonfuls  of  alcohol  with  about 
three  litres  of  milk  ; fuffering  this  mixture  to  fer- 
ment in  a well-corked  bottle,  and  taking  care 
to  give  vent  from  time  to  time  to  the  elaftic 
fluid  difengaged  during  this  fermentation,  the 
milk  was  converted  at  the  end  of  a month  into 
very  good  vinegar.  It  is  only  requifite  topafs  it 
through  a piece  of  linen  in  order  to  feparate  the 
coagulated  cafeous  part,  and  then  to  keep  it  in 
well  clofed  veflels:  it  may  be  employed,  like  real 
vinegar  for  economical  and  domeftic  ufes. 

We 
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We  fee  in  this  property  the  confequence  of  the 
Vinous  fermentation  and  the  rapid  paflageot  milk 
into  the  Tate  which  commonly  follows  wine,  when 
we  begin  by  adding  to  it  a portion  of  theeiien- 
tial  product  of  this  fermentation  : thus  is  ef- 
tablifhed  a very  remarkable  analogy  of  nature 
between  the  laétic  acid  and  the  acetous  acid. 

24.  Milk  is  coagulated  and  decompofed  by  all 
the  aèids,  the  ltrongeft  as  well  as  the  weakeft. 
Of  all  the  animal  liquors  it  is  that  which  prefen ts 
the  moll  prompt  and  eafy  coagulation.  A large 
quantity  of  curds  more  or  lefs  voluminous  is 
formed  and  feparated  from  it  at  the  very  moment 
when  an  acid  is  poured  into  it  ; when  it  is  con- 
centrated and  agitated  a little,  it  produces  afolid 
curd  which  however  divides  into  flakes  by  further 
agitation.  Every  one  knows  the  ufe  of  the  weak 
acids  in  effecting  the  coagulation  of  milk.  The 
curd  thus  formed  and  well  drained  retains  110 
acid  tafte,  and  the  acid  that  has  been  employed 
remains  entire  in  the  fupernatant  liquor.  It  is 
therefore  by  uniting  with  the  ferum  that  the 
acids  feparate  the  cafeous  portion, and  it  is  toits 
tendency  to  become  concrete  that  the  coagula- 
tion of  this  matter  is  to  he  afcribed.  This  we 
fee  efpecially  in  the  curd  fpontaneoufly  formed, 
which  retains  none  of  the  acidity  of  lactic  acid 
when  it  has  been  drained,  prelfed  and  wadied. 
We  fliall  hereafter  fee  that  thisefleCt  is  produced 
by  the  attraction  of  the  acid  in  general  for  the 
water  of  the  milk,  by  the  little  folubility  of  the 
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iniulated  cafeous  matter,  and  by  the  little  at^ 
traCtion  of  the  acid  for  this  matter. 

Q5.  The  alkalies  do  not  produce  the  fame  ef- 
fect of  coagulation  upon  milk,  though  they  fhft 
Separate  the  eheele  from  the  water,  and  thick- 
en this  fluid  at  fir  ft,  becaufe  they  have  a very 
ft ron g attraction  for  the  cafeous  fubftance. 
Iheir  action  upon  milk  has  even  been  oppofed 
to  that  of  the  acids,  becaufe  whet*  an  alkali 
is  added  to  this  liquid  once  coagulated,  the 
coagulum  is  actually  re-diffolved,  by  ftrong 
agitation.  Ammonia  efpecially  enjoys  this 
propert}^  ; it  diftolves  the  curds  formed  in 
milk  by  the  acids  very  quickly  and  eafily  : it 
re-eftabli flies  in  fome  meafure  milk  that  bas 
been  turned  in  fome  hot  drinks  ; and  it  is  enn 
ployed  for  fufing  the  milk  and  caufing  it  to 
flow  in  thebreaftsof  lying  in  women, when  they 
are  attacked  with  that  very  painful  dileafe 
the  trichiafis.  Boerhaave  having  obferved  that 
the  oil  of  tartar,  or  a condenfed  folution  of 
pot-alb  proceeding  from  burnt  tartar,  being- 
boiled  with  milk,  gave  it  a yellow  colour  which 
palled  into  the  red,  thought  that  this  phenome- 
non reiembled  the  blood,  and  that  this  liquid 
proceeded  from  a fimilar  combination  between 
the  chyle  and  the  alkaline  humours.  This 
effect  of  colouration,  which  never  goes  fo 
far  as  rednefs,  and  is  very  different  from  the 
phenomenon  of  fanguification,  depends  upon  the 
re- action  of  the  alkali  upon  the  cafeous 
matter  of  the  milk  and  upon  the  tranfition 
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of  this  matter  into  the  date  of  a kind  of  car- 
bonated  oil,  as  I fhall  flio whereafter. 

9,6.  The  faits,  of  whatever  nature  they  may 
be,  have  confklerable  aCtion  upon  the  compo- 
nent materials  of  milk,  in  feparating  them  from 
each  other,  and  it  is  in  this  manner  that  they 
decompofe  and  coagulate  this  liquor.  It  can 
only  be  by  their  attraction  for  the  water  that 
they  produce  this  effect;  and  we  fee  that  the 
greater  this  attraction  is,  the  more  fpeedily 
they  edeCt  the  coagulation  of  the  milky  liquid. 
Scheele  well  under  hood  the  caufe  and  the  pre- 
fence of  this  phenomenon. 

The  metallic  faits  and  folutions  act  in  a com- 
plicated manner  upon  milk,  on  account  of  the 
multiplied  attractions  exerted  by  the  faline 
matters  dilfolved  in  this  liquid;  but  we  muft 
here  confine  ourfeives  to  the  enunciation  of 
their  coagulating  and  decompofing  aCtion  in 
general,  confiding  in  the  feparation  of  the 
cafeous  matter.  Other  details  of  their  effects 
belong  to  the  particular  properties  of  the  in- 
flated materials  of  milk,  and  we  fhall  treat  of 
them  in  the  Inbfequent  paragraphs. 

27.  It  is  known  by  all  the  economical  ufes  of 
milk,  that  this  liquor  unites  eafily  with  feveral 
vegetable  matters;  that  combines  with  gum, 
fugar,  the  amylaceous  fecula,  the  aromatics  and 
feveral  colouring  matters  ; that  fome  give  it 
a more  or  led*  thick  confidence,  and  agreeable 
tade,  a pleafant  perfume,  and  varied  colours* 
But  chemiftry  fhows  that  thefe  combinations 
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are  merely  tranfient,  that  they  take  place  only 
at  the  expenfe  of  the  nature  itfelf,  and  of  the 
intimate  mixture  which  conftitute  this  liquid,  fo 
that  it  is  more  difpofed  to  be  altered  and  de- 
compofed.  Scheeie  has  proved  that  all  thefe 
matters,  diffolved  in  the  milk  and  efpecially 
if  heated  with  it,  effect  its  coagulation  and 
the  reparation  of  the  cheefe.  He  has  confiant! y 
attributed  this  effect  to  the  folution  of  thefe 
matters  in  the  water,  and  to  the  fuperiority  of 
their  attraction  for  this  liquid  over  that  which 
the  cafeous  fubftances  has.  Many  flowers, 
grains,  leaves  and  parts  of  vegetables  in  general 
exert  the  fame  decompofing  and  coagulating 
a cl  i 0 n u p on  m ilk,  th  o 11  gh  the  plant  wh  i ch  has 
received  the  French  appellation  of  Caille-lait 
(, gallium ) poifeifes  this  properly  in  an  in- 
ferior degree  fo  many  others,  as  Citizens 
Deyeux  and  Parmentier  have  found.  Many  of 
thefe  vegetable  fubftances  are  employed,  as  we 
fliall  fee,  for  infulatinsr  the  cafeous  from  the 
ferons  part.  We  find  the  fame  effect  in  lèvera! 
animal  fubftances,  both  mucous  and  gelatinous, 
fuch  as  the  membranes  of  the  ftomach  of  man,  of 
birds,  &c.  fifh-glue,  the  fkins  of  all  animals, 
whether  acidulous  or  fufeeptible  of  acefçency, 
as  runnel,  and  animal  jelly,  and  they  are  em- 
ployed for  the  fame  ufes.  Alcohol  alfo  de- 
com poles  milk,  and  coagulates  it  into  very 
fmall  flakes,  which  may  be  immediately  re- 
el 1 fib  Ived  in  water*  This  feparation  of  the 
flakes  of  cheefe  and  butter  proceeds,  like  that 
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of  a diffolved  fait  from  the  attra&ion  which 
alcohol  has  for  water. 

28.  All  thefe  chemical  phenomena  of  the 
entire  milk  prove  that  this  liquid  is  a very 
compound  fubflance,  the  materials  of  which 
are  but  feebly  united  with  each  other.  It 
prefents  itfelf  as  a momentary  combination^ 
a kind  of  fufpeniion  of  fat  and  oily  matter  in 
a mucous  and  faline  liquid,  the  adhefion  of 
which  is  but  weak,  the  equilibrium  little  per- 
manent, and  the  principles  of  which  tend 
to  feparate  by  a multitude  of  caufes.  On 
this  account  milk  has  been  conlidered  as  a 
kind  of  animal  emulfion,  and  compared  to  that 
which  is  obtained  by  the  trituration  of  oily  and 
mucilaginous  feeds  in  water,  to  the  thick  liquid 
which  is  prepared  by  triturating  gum  and  oil 
with  this  fluid;  but  in  order  to  know  whether 
this  comparifon  affords  an  exadt  notion  of  the 
nature  and  compofition  of  milk,  the  properties 
of  each  of  its  component  materials  mult  be 
examined  ; namely,  the  ferum,  the  cafeous  part 
and  the  butter. 
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Section  IV* 

» 

Of  the  Serum  of  Milk , or  of  Whey . 

£9.  THE  ferum  of  milk,  or  whey,  is  the  moll 
abundant  part  of  this  liquid.  We  do  not  here 
treat  of  what  is  called  whey  in  the  dairies,  or  of 
the  liquor  feparated  by  aeefcence  ; it  is  of  the 
ferum  not  turned  four  that  I intend  to  fpeak, 
and  particular  procédés  are  requifite  for  ex- 
tracting it  or  feparating  it  from  the  milk:  the 
following  is  that  which  is  generally  employed 
with  fuccefs.  The  entire  milk  is  heated,  run- 
net  being  added  to  it  in  the  propoition  of  about 
a gramme  to  the  litre:  this  fubftance,  pro- 
ceeding from  the  refid ue  of  the  milk  coagulated 
in  the  ftomach  of  the  calf  and  the  gaftric  juice 
which  is  mixed  with  it,  caufes  the  milk  to 
coagulate  with  facility.  It  is  then  fullered  to  boil 
for  fome  moments,  after  which  it  is  palled 

through  a draining  cloth:  there  runs  off  a 

v--' 

liquid  dill  turbid,  which  is  to  be  clarified  with 
white  of  egg  andagitated  in  a little  water;  when  it 
has  cooled  it  is  filtrated  through  a double  paper 
without  fize.  We  may  employ  the  membrane 
of  the  domach  of  birds,  or  the  flower  of  the 
thidle,  or  of  the  artichoke  for  coagulating  milk. 
When  we  employ  the  tartarous  acidulé  in  fine 
powder,  or  vinegar,  the  whey  which  we  obtain 
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is  not  pure*  blit  prefents  properties  that  do  not 
belong  to  that  fluid. 

30»  The  whey  or  the  ferum  of  milk  thus  pre- 
pared is  a liquid  perfectly  limpid,  of  a greenifh- 
yellow  colour*  of  a light  faint  and  fweetifh  fmell 
when  hot,  inodorous  when  cold,  of  a fweetifh, 
flightly  faccharine  and  unéfuous  taûe.  Its  fpe- 
cific  gravity  is  a little  lefs  than  that  of  the 
entire  milk;  Mufchenbroeck  had  eftimated 
it  at  101b,  the  milk  from  which  it  proceeded 
being  1030  ; Citizen BrifTon  gives  for  the  fpecific 
gravity  of  the  milk  of  the  cow  10,324,  and  for 
that  of  the  clarified  whey  which  was  extradted 
from  it,  10, 193.  Previous  to  its  clarification 
it  Itill  contains  a fmall  quantity  of  cafeous  mat- 
ter, which  impairs  its  tranfparency  and  is  fuf- 
pended  in  it  in  flakes.  By  a mild  heat  continued 
for  fome  time,  it  clears  and  depofits  fhefe 
flakes.  It  is  alfo,  in  this  ftate,  turbid,  and  of  a 
greater  denfity  than  after  its  clarification. 
The  denfity  of  this  purified  liquor  proves  that 
it  is  very  different  from  water,  which  is  alio 
confirmed  by  its  colour  and  tafte  : accordingly, 
whey  is  a very  nourifhing  liquor.  Befides  thofe 
patients  who  are  fupported  and  fornetimes  even 
too  highly  nourifhed  with  this  animal  liquor, 
the  hiffory  of  the  arts  prefents  two  remarkable 
fadts  refpediing  this  property,  which  relate 
to  two  celebrated  men.  Boerhaave  lived  feveral 
fucceffive  months  without  any  other  nourifh- 
merit  than  whey,  and  Fergufon  made  it  his 
nourifhment  during  eighteen  whole  years, 
Vol.  IX.  K k adding 
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adding  to  it  only  a fimple  decodtion  of  bar- 
ley. 

31.  The  adiion  of  heat  upon  whey  affords 
refaits  different  from  thofe  which  milk  prefents* 
When  evaporated  in  open  veffels,  or  diflilled 
on  the  water- bath,  there  is  feparated  from  it  a 
large  quantity  of  fiightly  odorous  water,  which 
contains  nothing  fenfible  to  the  re- agents, 
though  it  becomes  altered  by  putrefadiion;  the 
whey  becomes  coloured,  grows  brown,  turbid, 
thick,  becomes  vifcous  and  concrete  like  gra- 
nulated honey  : if  in  this  hate  it  be  heated  in  a 
retort,  it  does  not  furnifh  the  fame  produdts  as 
the  entire  milk  ; they  have  not  the  famefetidity  ; 
they  do  not  contain  an  equal  proportion  of 
carbonate  and  of  zoonate  of  ammonia;  we  find 
in  them  on  the  contrary  pyromucous  acid  and 
ammoniacal  pyromucite;  the  gas  is  lefs  car* 
bonated  hidrogen  than  carbonic  acid;  the  coal 
which  it  leaves  is  light  and  burns  eafily  ; we 
find  in  its  allies  a 1 mall  quantity  of  carbonate 
of  potafh,  of  muriate  of  foda,  and  more  of 
the  muriate  of  pot-a-fh  and  phofphate  of  lime. 

32.  When  we  evaporate  the  ferum  of  milk 
to  the  confidence  of,  a fyrup,  and  after- 
wards let  it  cool  (lowly,  there  are  depofited 
from  it  irregular  cryftals  of  a brown  yellow 
colour,  of  a fat  and  un  dirions  appearance, 
which,  when  re-diffolved  in  water  and  purified  by 
two  fucceffive  operations,  pafs  through  the  yel- 
low tinge  and  at  fail  arrive  at  the  date  of  white 
cryftals  in  regular  paraielopipeds.  This  matter 
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is  what  is  called  the  fait  or  the  fugar  of  milk  ; a 
fubftance  very  remarkable  in  its  properties, 
ana  which  deferves  to  be  fludied  with  attention. 

Kaempfer  affures  us  that  the  Brachmans  have 
long  known  the  art  of  extracting  the  fugar  of 
milk.  Fabr.  Barthollet  or  Bartholdi,  an  Italian 
phy  lician,  was  thehnt  who  made  exprefs  mention, 
ot  it,  in  lbiff  Ltmuller,  Guterman,  Tefti, 
Wçrlofchnigg,  Wallerius,  Fickius,  Cartheufer, 
Vulgamoz,  and  Lichtenftein  have  fucceffively 
wj  it  ten  its  hiftory  and  examined  its  properties® 
Rouelle  the  younger,  Scheele,  Hermftadt,  Citi- 
zens Deyeux  and  Parmentier  have  efpecially  oc- 
cupied themfelves  with  its  nature  and  chemical 
competition.  We  fhall  fee  that  notwithftanding 
the  labours  of  thefe  able  men,  there  ftill  remains 
fo  me  thing  to  le  defired  refpehling  this  fingular 
fub  flail  ce,  the  formation  and  the  exifteneexof 
which  in  the  milk  p refen t confiderations  of 
great  importance  to  the  phyfiologift. 

ûû.  1 he  fugar  of  milk  is  prepared  in  confider- 
able  abundance  in  the  mountains  of  Switzer- 
land, a country  fo  renowned  for  the  excellence 
of  its  pafturages,  and  for  that  of  the  milk  of  its 
cows,  as  well  as  its  different  products.  They 
take  the  ferum  obtained  from  fkimmed  milk 
coagulated  by  runnet,  boil  it  and  evaporated 
it  frefh,  before  it  turns  four,  till  it  has  ac- 
quired the  confidence  of  a thick  fyrup,  and 
becomes  fixed  into  a granulated  matter  by 
cooling.  It  is  then  poured  into  earthen  moulds 
hke  the  boiled  juice  of  the  fugar— canej  in  'which 
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it  condenfes  into  a mafs  which  is  dried  in  the 
fun  : fometim.es  it  is  poured  into  veffels  with 
flat  tides,  in  which  it  allumes  the  form  of 
cakes.  It  is  very  impure  in  this  firft  opera- 
tion; it  is  refined  by  diffolving  it  in  water  and 
clarifying  the  folution  with  white  of  egg  ; it  is 
boiled  again  to  the  confidence  of  a thick 
fyrup,  which  is  differed  to  crydallize  gradually 
by  cooling:  and  thus  afford  white  cry  flak 
injrhomboidal  paralelopipeds.  The  mother-water 
which  is  decanted  from  the  cryftals  depofits, 
others  of  a yellow  or  brown  colour  which  are 
fucceffively  purified  or  refined.  It  is  not 
without  great  difficulty  that  feme  rudiments 
of  cry  ftals  of  fugar  of  milk  are  obtained  in  the 
final l way  in  our  laboratories;  but  we  feparate 
this  body  in  the  granulated  and  honey-like  form. 
It  appears,  when  we  take  the  average  term  oi 
the  proportions  which  authors  have  indicated 
in  the  different  kinds  of  milk,  that  the  max- 
imum of  its  cpiantity  is  one-twenty-eighth  and 
the  minimum  one-dxtieth  of  the-  milk. 

34.  M.  Lichtenilein  has  made  the' analytical 

Sr  * 

examination  of  the  different  varieties,  or  rather 
of  the  different  dates  of  the  fugar  of  milk, 
which  are  fold  at  different  prices  in  the  Hel- 
vetic Republic.  The  following  are  the  prin- 
cipal of  them  which  he  didinguifhes  : 

A.  The  white  and  pure  sugar  of  milk , ex- 
tracted from  the  purified  ferum. 

Ik  The  ace  [cent  fugar  of  milk  extracted  from 
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whey  that  has  turned  four:  it  is  coloured, 
fatty,  moilf,  and  impure. 

C.  The  fugar  of  milk  mixed  with  mother -wa- 
ter or  fatty  parts,  as  the  author  calls  them,  is 
that  which  feparates  in  the  firft  cryftallization. 

D.  The  fugar  of  milk  mixed  with  oil  arid 
muriate  of  fo da,  which  cryftallizes  the  laft. 

E.  The  fugar  of  milk  mixed  with  fat  parts , 
with  muriate  of  foda,  and  with  muriate  of  am- 
monia ; this  is  adhefive  and  moilt  ; it  affords 
ammonia  by  the  fixed  alkalis. 

F.  Finally,  a variety  of  fugar  of  milk  mixed 
with  all  the  fubftances  already  indicated,  and 
alfo  with  an  extraéiive  part  and  cafeous 
matter.  This  laft,  the  moft  impure  of  all,  be- 
comes rancid  : and  in  this  ftate  it  is  acrid  and 
pernicious.  In  France,  the  different  varieties 
of  thefe  fugars  of  milk  are  not  known. 

35.  The  fait  or  fugar  of  milk,  when  well 
purified  and  cryftallized,  prefentsto  the  chemift 
properties  which  belong  to  no  other  fubftance. 
It  is  white,  cryftalline,  of  a faint  tafte,  and 
feemingly  earthy,  notwithftanding*  the  name 
which  it  bears,  unalterable  by  the  air  : it  is 
much  lefs  foluble  than  fugar,  fin  ce  four  parts 
of  hot  water  are  required  for  the  folution  of 
one  part  of  it  ; more  than  twelve  of  cold  water 
are  requifite.  Placed  upon  ignited  coals,  it 
becomes  brown,  fufes  not  fo  well  nor  fo  fpeedily 
as  fugar,  exhales  white  fumes,  having  a pun- 
gent odour  of  caramel,  the  fumes  of  which 

c? 

they  referable,  fwells,  inflames,  and  leaves  a 
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black  coal,  lefs  light,  rallier  eafy  to  be  inci- 
nerated, leaving  tt—  (30  grains  in  the  pound) 
of  the  weight  of  the  primitive  fait,  in  which 
Rouelle  has  found  a mixture  of  three-fourths 
of  muriate  of  pot-afli,  and  one-fourth  of  car- 
bonate of  pot-afli.  Di frilled  in  a retort,  it 
affords  water  charged  with  pyromucous  acid, 
i'ome  drops  only  of  red  oil,  much  carbonic  acid 
gas,  mixed  with  carbonated  hidrogen  gas,  and 
a light  coal  of  the  nature  already  indicated. 
According  to  its  properties,  Rouelle  and  Vul- 
gainoz  have  confiderecl  it  as  real  fugar.  Scheele 
has  confirmed  that  opinion  by  converting  this 
matter  into  oxalic  acid  by  means  of  nitric  acide 
36.  But  a particular  difcovery  of  Scheele,  re- 
lative, to  this  fugar  of  milk,  has  however  fliown 
that  this  kind  of  mucous  body  prefen ts  a very 
effential  difference  from  fugar  properly  fo 
called.  In  treating  it  with  the  acid  of  nitre 
he  remarks  that  it  required  more  to  change  it 
into  oxalic  acid  ; that  it  afforded  onlv  a little 

•v 

more  than  one  eighth  of  its  weight  of  this  acid  ; 
and  that  there  was  gradually  fcparated  from 
it  a white  powder,  little  foluble,  in  which  he 
found  the  characters  of  a.  particular  acid  which 
lie  calls  acid  of  fugar  of  milk , and  which  has 
fince  been  defignated  in  our  nomenclature  by 
the  name  of  fach la 8 ic,  and  of  which  I have 
given  the  hiftory,  under  that  of  mucous  acid , 
in  the  article  concerning  gum  or  vegetable 
mucus,  hecaufe  this  fubftance  has,  like  the  fu- 
gar of  milk,  the  property  of  affording  it  by 

the 
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the  action  of  the  nitric  acid.  It  has  been  feen 
in  this  article  that  Mr.  Hermftadt,  who  has 
inferted  in  Crell’s  Annals  of  Chemiflry  two 
Memoirs  upon  the  fugar  of  milk,  believed  that 
the  mucous  or  fachlaciic  acid  was  oxalate  of 
lime  difguifed  by  a fatty  matter;  but  Scheele, 
who  had  alfo  fufpecied  the  fame  could  not 
verify  it,  nor  has  it  received  more  confirma- 
tion from  our  experiments.  From  the  little 
tafte  and  folubility  of  the  fugar  of  milk 
and  its  property  of  forming  mucous  acid  like 
snim,  I confider  it  as  a fort  of  intermediate 
fubftance  between  the  mucous  fubftance  and 
fugar;  I believe  it  to  be  the  produét  of  the 
work  of  digeftion  ; for  it  is  formed  in  the  car- 
nivorous animals,  in  the  milk  oi  which  it  is 
even  abundant,  as  well  as  in  the  frugivorous, 
and  it  is  difficult  to  believe  that  it  paffes  im- 
mediately from  the  Itomach  into  the  mammæ 
by  the  chyle.  Perhaps  it  may  be  this  m ucolb-fac- 
channe  compound  which  is  found  in  the  urine 
of  perfons  labouring  under  the  diabetes  melli- 
tus.  Citizens  Deyeux  and  Parmentier  believe 
that  the  fugar  of  milk,  which  they  affert  to 
he  more  foluble  in  milk  than  in  water,  is  a 
combination  of  fugar  and  fachla&ie  acid,  and 
that  it  may  be  formed  artificially  by  uniting 
thefe  two  matters.  1 have  no  knowledge  nor 
can  I fry  any  thing  concerning  the  experiments 
upon  which  they  ground  this  affert  ion,  which 
I mud  confefs  however  appears  to  me  to  accord 
very  ill  with  wlrat  we  know  of  the  properties 
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of  the  two  fubftances  which  they  fuppofe  to 
be  combined. 

37.  When  we  have  obtained  all  the  fug-ar  of 
milk  contained  in  the  ferum,  the  liquid  which 
remains  as  mother-water  is  brown,  yifcous, 
thick, and  gluey;  it  affords  by  cooling,  as  Rouelle 
the  younger  remarks,  an  aim  oft  tranfparent 
jelly,  .and  it  concretes  into  a tremulous  mafs, 
like  an  animal  decoction.  It  is  in  this  mother- 
water  alfo,  that  feveral  faline  matters  exift, 
which  may  be  feparated  from  it,  if  after  having 
diluted  it  with  a fmall  quantity *qf  water,  it  be 
evaporated  very  gently,  and  with  the  atten- 
tions with  which  experiments  of  this  kind 
ought  to  be  conduced.  They  are  cubes  of 
muriate  of  pot-afh  which  depofit  themfelvçs 
thus  in  the  cryftaliine  form  : the  phofphates  of 
foda  arid  of  lime,  which  form  part  of  the  de» 
pofit,  and  which  other  experiments  enable  us 
to  difcover  in  it,  are  too  little  abundant  and 
too  much  difguifed  by  the  former  cryftals,  to 
be  perceptible  in  it.  The  re-agents  by  which 
they  are  indicated  prefent  particular  phenomena 
with  the  entire  milk  previous  to  its  evaporation 
or  concentration  ; thefe  are  the  alkaline  and 
metallic  folutions.  Lime-water,  the  folution  of 
ftrontian  and  of  barites  precipitate  the  ferum 
of  milk  very  fenfibly  ; the  precipitate  is  an  in- 
foluble  earthy  phofphate.  Pot-afti,  foda,  and 
ammonia  form  in  it  a light  mafs,  which  is  only 
precipitated  phofphate  of  lime.  Amongft  the 
metallic  faits,  the  nitrates  of  mercury  and  fiver 
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are  tliofe  whofe  adlion  upon  the  ferum  of  milk 
has  been  the  heft  examined.  The  fir  ft  forms 
in  it  a precipitate  of  a greyifh-white  colour, 
which  becomes  roie-c oloiued  by  drying  in  the 
air;  the  fécond,  in  precipitating  it,  remains 
in  a white  powder.  Both  thefe  precipitates 
afford  traces  of  phofphorus  when  they  are  dif- 
tilled  alone  or  with  pulverized  charcoal  at  a 
fufticiently  elevated  temperature.  They  are 
compofed  of  metallic  muriate  and  phofphate 
coloured  and  foiled  by  a gelatinous  animal  mat- 
ter. The  adlion  of  the  acids  upon  whey,  has 
nothing  remarkable  ; the  concentrated  fulphu- 
ric  acid  colours  and  reduces  it  to  coal;  the 
nitric  changes  it  into  oxalic  and  fachladlic.  The 
concentrated  whey  turns  fyrup  of  violets  green  : 
Rouelle  the  younger  attributed  this  colour  to 
the  yellow  of  the  liquor. 

38.  We  fee  that  by  the  preceding  re-agents 
the  ferum  of  the  milk  is  altered  only  as  to  its 
faline  fubftances,  that  they  alone  produce  the 
effects  announced,  and  that  the  mucofo-facha- 
rine  and  gelatinous  fubftances,  which  however 
conftitute  its  principal  materials,  (for  the  faits 
amount  in  it  only  to  lorn e thoufandths,)  expe- 
rience no  change  or  alteration,  atleaft  not  per- 
ceptibly by  their  precipitation  by  means  of 
thefe  re-agents.  Indeed  it  cannot  be  doubt- 
ed that  the  cauftic  alkalies  and  the  pow- 
erful metallic  faits  a6t  upon  thefe  two  organic 
fubftances,  as  is  indicated  by  the  change  of 
the  colour  of  the  fluid,  and  the  colouration  of 
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tile  precipitates  ; but  thefe  flight  modifications 
are  but  little  appreciable.  Thus  the  object  of 
the  chenu  ft,  in  treating*  whey  by  the  re-agents, 
is  particularly  to  exhibit  its  faline  properties. 
There  are,  however,  alio  means,  without  other 
re-agents,  of  feparating and  obtaining  diftinclly 
the  mucous  and  gelatinous  compounds, 
and  of  diftinguiihing  them  from  each  other, 
and  from  the  faiine  materials  that  are  mixed 
with  them.  When  the  ferum  of  milk 
thickened  and  concentrated  by  fire  has 
acquired  the  confidence  of  a thin  fyrup  ; 
if  we  throw  into  it  a fufficient  quantity  of  al« 
eonol,  a flakey  and  mucous  depofit  is  formed 
which  contains  the  fugar  of  milk,  and  the  ge- 
latin, equally  infoluble  in  this  liquid,  and 
fe  para  ted  from  the  water  by  reafon  of  the  ftrong 
attraction  which  it  has  for  alcohol.  The  ferum 
thus  thickened  may  be  precipitated,  though 
little  abundant,  by  tannin  winch  feizes  only  the 
gelatinous  fubftance  which  it  contains,  and  we 
may  afterwards  find  again  in  it  the  rnueofo- 
faccharine  fait  which  it  contains  by  the  addi- 
tion  of  alcohol,  ydiich  precipitates  it  in  its 
turn. 

I have  ftrongly  infilled  in  my  experi- 
ments on  the  analyfis  of  the  ferum  of  milk 
upon  the  prefence  of  the  phofphate  of  lime- 
which,  by  its  quantity,  has  appeared  to  me 
to  follow  immediately  after  the  muriate  of 
pot-ath.  We  find  it  in  the  allies  of  w hey  when 
entirely  evaporated  and  burned,  or  in  thofe 
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of  the  coal  which  it  leaves  after  its  diftillation. 
It  is  this  which  is  precipitated  by  the  addition 
of  pot-afh,  of  foda,  and  of  ammonia,  in  well 
clarified  whey,  and  the  precipitation  of  which 
becomes  much  more  fenfible  which  this  humour 
lias  been  previouily  concentrated  by  evapora- 
tion. The  oxaiic  acid  which  conftantly  renders 
the  ferum  turbid,  and  forms  in  it  a precipitate 
of  oxalate  of  lime,  affords  alfo  the  proof  of 
its  cxiftence  by  the  earthy  bafe  which  it  takes 
from  it:  the  phofphates  of  mercury  and  lead 
which  are  obtained  by  the  nitric  folutions  of 
thefe  metals,  and  which  contain  its  acid,  com- 
plete  the  proof.  The  little  folubility  of  this 
fait,  and  its  exifting  neverthelefs  in  the  pro- 
portion of  feveral  thoufandths  in  milk,  prove 
that  it  enters  into  the  plan  of  nature  to  furnifli 
it  conffantly  to  the  young  animals  in  this  fir  ft 
nouri fliment  which  they  take  fo  greedily  and 
fo  abundantly.  I have  thought  I had  found 
the  reafon  of  this  view  of  nature  in  the  rapi- 
dity and  energy  of  oftification  at  this  tender 
age  of  life. 

40.  One  of  the  moft  charadleriftic  properties 
of  the  ferum  of  milk  is  that  it  turns  four  with 
great  facility  : perhaps  it  paffes  previoufiy  into 
the  vinous  fermentation  ; but  this  is  fo  feeble 
and  flight,  that  it  is  difficult  to  feize  the  iiiftanfc 
of  the  tranfition.  The  acefcence  on  the  con- 
Iran7  is  the  moft  confiant  and  the  moft;  marked 
phenomenon  which  this  liquid  prefents  in  the 
courfe  of  its  fpontaneous  alterations»  It  is  by 
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this  motion  that  the  labtic  acid  is  formed. 
The  whey  commonly  becomes  turbid  and  de- 
pofitsfome  light  flakes  of  cafeous  matter  in  pro- 
portion as  it  becomes  four:  if  we  add  two  or 
three  fpoonfuls  of  alcohol  to  each  litre  of  this 
ferum,  we  obtain  acetous  acid  inifead  of  labile 
acid,  as  with  the  entire  milk.  1 have  already 
remarked  that  Scheele  in  examining  milk  that 
had  i pon  tan  eou  fly  become  four,  d il  covered  a 
particular  acid  in  it  : he  has  given  both  the 
means  of  purifying  it  and  the  hiftory  of  its  prin- 
ciples and  combinations.  No  chemift  has  ad- 
ded any  thing  to  the  work  of  Scheele.  It  is  pro- 
ved that  the  formation  of  this  acid  is  owing  to 
the  alteration  of  the  fugar  of  milk  or  of  its 
nuicofo-faccharine  matter  ; for  when  this  acid 
is  once  well  formed,  when  the  whey  having  be- 
come ftrongly  acid  intenfely  reddens  the  blue 
vegetable  colours,  we  no  longer  obtain  this 
matter  from  it  by  evaporation  and  cryftalliza- 
tion. 

41.  Scheele  not  having  been  able  to  fucceed 
in  feparating  the  acid  of  four  whey  by  dif-r 
filiation,  but  having  obtained  by  this  operation 
only  a little  acetous  acid,  the  formation  of 
which  appears  conftantly  to  accompany  that  of 
the  lactic  acid,  endeavoured  to  obtain  this  fixed 
acid  by  other  means.  The  following  is  that 
which  lucceeded  the  heft  with  him,  and  which, 
though  complicated,  proves  the  fagacity  and 
extenfive  refources  of  this  able  chemift.  £our 
whey  is  evaporated  to  an  eighth  of  its  volume 
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by  a very  gentle  fire  ; it  is  filtrated  in  order  to 
feparate  from  it  all  the  cafeous  matter  thus 
coagulated  in  flakes  ; lime  water  is  added  to 
precipitate  the  animal  earth,  that  is  to  fay,  the 
phofphate  of  lime  ; it  is  then  diluted  with  thrice 
its  weight-  ofpnre  water, and  the  excels  of  lime  is 
precipitated  from  it  by  the  oxalic  acid, the  latter 
being  added  in  no  larger  proportion  than  is  ne- 
ceffary,  and  fo  that  an  addition  of  lime-water  (hall 
form  in  it  neither  cloud  nor  breaks  ; the  liquor 
is  evaporated  to  the  confidence  of  honey,  al- 
cohol is  then  poured  into  it,  which  feparates  the 
portion  of  fugar  of  milk  or  other  extraneous 
matter,  and  diffolves  the  laéfic  acid  ; laftly,  the 
liquor  being  drawn  off' clear  is  di billed  till  all 
the  alcohol  that  has  been  added  is  colledled  : and 
what  remains  in  the  retort  is  pure  laéïic  acid.  The 
following  are  the  fpecific  and  charadferebic  pro- 
perties which  the  Sweedilli  Chemift  has  found 
it  to  poffefs. 

42:  It  has  a rather  ftrong  four  tabe  which  is 
not  agreeable  ; it  is  in  the  liquid  and  vifeid 
form  when  concentrated;  it  reddens  the  tinc- 
ture of  turnfole  well,  and  it  gives  a violet-red 
tinge  to  the  fyrup  of  violets.  Evaporated  even 
to  a very  denfe  confiftence,  it  does  not  alfumc 
either  the  cry  ftal  line  or  granulated  form;  but  it 
has  amuciliganous  vifeobty.  Dibilled  in  a retort, 
it  affords  a pretty  ftrong  empyreumatic  acid  ana* 
lôgous  tothe  py  rotartarous,  with  very  littleoil, and 
the  carbonic  acid  and  carbonated  hid rogen  gafes, 
and  a coal  in  little  abundance  adhering  to  the 
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glafs.  When  united  with  the  three  alkalies,  with 
barites  and  with  lime,  it  forms  faits  little  cryf- 
tailizable  and  deliquefcent.  Its  combination 
with  magnefia  cryftallizes,  but  it  alfo  attrabl 
the  moi  ft  u re  of  the  atmoiphere  : moft  of  thefe 
earthy  and  alkaline  lactates  are  foluble  in  alcohol. 
I he  labiate  of  ammonia  is  not  known,  neither 
are  thofe  of  alumine,  of  glueine  and  ftrontian  ; 
what  Scheele  has  given  us  relative  to  the  pro- 
perties of  thefe  faits  is  hill  only  a firft  notion. 
We  find  In  it  neverthelefs  relations  with  that  of 
the  acetites  : however  the  labtic  acid  decompofes 
the  acetites. 

40.  I he  combinations  of  the  lactic  acid  with 
tne  metallic  oxides  have  alio  occupied  Scheele; 
but  he  ftudied  only  what  appeared  to  him 
to  be  neceffary  tor  diftinguiihing  and  charabteri- 
zing  the  lactic  acid,  and  he  had  not  the 
intention  of  examining  their  complete  feries  : 
fo  that  his  work  prefents  in  this  refpebfc  only 
a flight  outline  of  what  the  fcience  requires. 
According  to  his  enquiries,  the  labiic  acid  does 
not  in  any  manner  attrabi  cobalt,  bifmuth,  an- 
timony, mercury,  filver  and  gold,  notwithftand- 
ing  the  long  duration  of  contact  between  thefe 
bodies  and  even  with  the  aid  of  ebullition.  Zinc 
ami  iron  are  oxided  and  diffolved  in  it,  as  in  ai- 
med: all  the  acids,  with  difen o-aoement  of 
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hid  io  gen  gas  : which  announces  that  they  de- 
compofe  the  water,  that  the  labtic  acid  augments 
their  attrabtion  for  the  oxigen,  that  it  favours 
and  accelerates  the  decompohtion  of  the  water, 
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and  that  thefe  two  metals  contract  no  aclhefioii 
with  it  tiil  after  they  have  prëvioufl y been  oxi- 
ded.  The  labiate  of  zinc  cryftaliizes  ; that  of 
iron  forms  only  a brown  deliquefcent  mafs.  The 
fame  acid  oxides  and  diifolves  lead  and  copper  « 
Frequently,  during  the  folution  of  the  firft  of 
theie  two  metals,  a final  1 quantity  of  fid ph ate 
of  lead  is  precipitated,  which  announces  the 
prefence  of  a fma'll  quantity  of  fulphuric  acid 
in  this  acid. 

44.  We  fee,  according  to  this  faithful  expo- 
fition  of  the  labours  of  Scheele  upon  the  acid 
or  loured  whey,  how  much  is  frill  wanting:  of 
taels  in  order  to  make  us  thoroughly  acquainted 
with  its  properties  : thofe  which  he  has  defcribed 
are  merely  fufficient  to  prove  that  it  is  a particu- 
lar acid  different  from  all  others^  Befides  the 
great  number  of  its  faline  compounds  which 
are  frill  wanting  to  the  fcience,  Scheele  has 
not  indicated  the  action  of  lire  upon  this  acid? 
its  fpontaneous  alteration  in  the  air,  its  habi- 
tudes with  the  nitric  acid,  &c.  : it  is  not  known 
whether  it  is  totally  decornpofed  by  the  lat- 
ter or  converted  into  another  acid,  efpeciallv 
the  oxalic,  as  lèverai  vegetable  acids  are.  Its 
intimate  nature  and  competition  are  entirely 
unknown  : though  it  prefents  properties  which 
approximate  it  to  the  acetous  acid,  and  which 
may  lead  us  even  to  believe  that  it  is  very  fimiiar 
to  it,  I hill  find  it  impollible  to  rank  itamongft 
the  vegetable  acids.  On  the  other  hand,  I find 
it  equally  impollible  to  adopt  a decided  opinion 
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relative  to  its  animal  nature,  fince  no  experiment 
has  hitherto  exhibited  the  prefence  of  azote  in 
it,  and  fmce  it  is  unknown  whether  it  can  af- 
ford ammonia  in  its  decompofition,  whether  it  is 
putrefcibie,  whether  it  can  be  converted  into 
Pruffic  acid,  as  we  know  can  be  done  with  all 
the  well  characterized  animal  matters.  It  fnuft 
therefore  be  afubjedt  of  refearch  for  chemifts,  if 
they  with  to  acquire  a more  pofitive  knowledge 
concerning  it 

45,  It  may  be  inferred  from  ail  the  facts  con- 
tained in  this  paragraph,  form  all  the  analytical 
experiments  upon  the  ferum  of  milk  or  whey, 
of  which  I have  juft  given  an  account,  that  this 
liquid  is  compofed  of  a large  quantity  of  water, 
of  a variable  proportion  of  mucofo-faccharine 
cryftallizable  matter,  of  gelatin  and  of  iome  faline 
matters,  efpecially  muriate  of  pot~afh,  perhaps 
of  fulphate  of  pot-aih  and  pholphate  of  lime  ; 
that  the  two  firft  fubftances  render  it  fweet,  fac- 
charine,fufceptible  of  fermentation,  of  acefcence, 
of  affording  nouriihment,  of  c ry  flail  i zing,  of  con- 
creting into  a jelly,  of  being  precipitated  by  tan- 
nin; that  the  faits,  and  efpecially  the  pholphate  of 
lime  are  the  caufes  of  its  precipitation  by  the  al- 
kalies, of  the  traces  of  phofphorous  which  its 
metallic  precipitates  treated  by  an  intenfe  fire 
yield  ; that  the  knowledge  of  thefe  conflit  tient 
materials  explains  its  nutritive  quality  and  its 
fpecial  advantage  as  the  firft  aliment  of  young 
amimals  ; that  this  competition  of  the  ferum  of 
milk  may  be  regarded  with  refpedt  to  it  two 
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moft  abundant  principles,  the  mucofo-faccharine 
Fubftance  and  the  gelatin,  as  the  natural  link 
which  contributes  to  hold  a flight  combination 
with  the  other  materials  of  the  milk,  and 
efpecially  the  butter;  finally,  thefe  two  matters 
perform  in  fome  mealure  the  office  of  the  gum  in 
loches,  or  of  the  mucilages  in  the  emu  liions  of 
vegetable  feeds. 


Section  V. 

Of  the  Cafeous  Matter  and  of  Cheefe. 

*> 

46.  THE  cafeous  part  of  milk  is  obtained  by 
means  of  a great  number  of  different  fubftances 
which  have  the  property  of  turning  or  coagu- 
lating it.  In  order  to  obtain  this  fubftance  pure, 
we  muft  be  careful  to  take  fkimmed  milk,  that 
it  may  not  be  mixed  with  butyraceous  matter. 
K unnet,  the  flowers  and  the  receptacles  of 
in  oft  of  the  comporte  or  fynginefian  plants,  and 
all  the  aftringent  plants,  have  the  property  of 
curdling:  or  coagulating  milk  in  the  cold  with 
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the  aid  of  a little  time  ; the  acids,  whatever 
they  may  be,  have  the  fame  property  ; and  as 
they  remain  diffolved  in  the  ferum,  we  may  em- 
ploy them,  provided  we  ufe  them  weak  and  in 
fmall  quantity,  for  obtaining  the  cafeous  part. 
We  may  alio  employ  the  dried  membranes  of 
the  ftomach  and  inteftines  of  animals,  glues?. 
Vol»  IX.  LI  jellies, 
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jellies,  and  membranes,  which  produce  theiame 
effects.  We  have  already  been  that  alcohol  alio 
acts  in  the  fame  mariner  in  the  decompofition  of 
milk.  The  cafeotis  fubftance  is  feparated, 
either  in  the  form  of  fmall  infulated  flakes,  or  in 
that  of  a kind  of  tremulous  matter  in  a tingle 
white  and  opaque  piece,  or  in  that  of  thick 
mafles  which  tend  to  condenfe  and  harden. 

47.  In  dairies  the  milk  is  turned  by  different 
means,  but  especially  by  runnet  employed  cold, 
for  preparing  cheefe.  Tliefe  are  in  general  of  two 
kinds  accordingly  as  they  have  been  prepared 
either  with  entire  or  pure  milk,  or  with  fkimmed 
milk.  The  flrfl:  conftitute  the  fat  tm&uous 
cheefes,  which  retain  a foftnefs  and  opacity, 
which  have  a fine  and  fweet  pafte,  and  by  a 
flight  alteration  run  and  form  a fort  of  thick 
fyrup,  as  we  fee  in  the  good  cheefes  of  Brie. 
Skimmed  milk  affords  a hard  and  folid  cafeous 
mafs,  which  becomes  dry  and  brittle,  and, 
when  ftrongly  compreffed  acquires  a femi-tranf- 
parency  and  conftantly  prefery.es  its  lolidity, 
growing  hard  inftead  of  fattening  and  run- 
ning. In  order  to  fabricate  and  preferve  them 
they  are  put  to  drain  upon  hurdles,  they  are 
falted  and  kept  in  low  and  moi  ft  filiations,  they 
are  fometimes  inclofed  in  hoops  of  thin  and 
flexible  wood  or  bark,  which  are  bended 
round  their  tides  and  clofed  every  day  foasto 
diminifh  their  diameter  ; they  are  alfo  falted 
at  their  furface.  By  tliefe  procédés  the  water 

of  the  cafeous  matter  is  prefled  out,  its  flakes 

are  ' 
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are  brought  nearer  together,  and  they  are 
made  to  acquire  a homogenous  confidence 
throughout  their  whole  continuity. 

48.  There  are  many  differences  in  cheefes, 
according  to  the  diverfities  of  the  milk,  the 
nature  of  the  runnet  which  is  employed  for  fe- 
parating  and  precipitating  them,  the  art  of 
preffmg,  kneading,  draining,  drying  and  ex- 
poling  them  to  different  degrees  of  alteration 
or  of  fermentation  ; according  to  the  quantity 
of  whey  which  is  left  in  them,  the  force  of 
prelfure  which  is  employed,  the  temperature  to 
which  they  are  fubjeéled,  the  kind  of  package 
or  piling  which  they  undergo,  the  time 
during  which  they  are  treated  in  this  manner; 
laftly,  according  to  the  general  combination 
of  all  the  circumftances  which  prefule  in  fome 
refpedt  over  their  preparation.  In  order  to  ob* 
tain  cheeles  withadry,  denfe,  femffcorneonsand 
femi-tranfparent  pafte,  like  thofe  of  Gruyere; 
the  cafeous  matter  being  feparated  from  the  co- 
agulated milk  is  kneaded  in  the  hands  : after  it 
has  been  properly  worked,  it  is  drained  upon 
hurdles  or  compreffed  and  kneaded  anew;  the 
eheefes  are  prelied  and  the  ferum  forced  out  of 
them,  not  only  moveable  by  the  hoops  which 
are  brought  ciofer  every  day,  but  alfo  with 
weights  placed  upon  them  after  they  have 
been  piled  one  upon  the  other;  when  once 
dried  they  are  falted  at  lèverai  times  ; the  white 
and  blue  mould  which  forms  upon  their  luiface 
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is  repeatedly  fcraped  off;  this  is  difcontinued 
when  this  mould  formed  upon  the  dried  rind  has 
affumed  a red  colour  ; the  fermentation  is  con- 
ducted flowly  and  gently  till  it  has  communica- 
ted to  the  cheefes  the  tafte  and  fmell  which 
ought  to  charafierize  them,  this  operation  is 
performed  in  fubterraneous  buildings,  or  cool 
vaults,  and  at  a confiant  temperature  of  between 
c2  and  5 degrees  + 0.  Such  are  the  fo  famous 
cheefes  of  Roquefort. 

4 9-  It  is  not  upon  thefe  cheefes  prepared  by 
art  and  more  or  lefs  altered  by  a fermentation 
which  none  of  them  efcapes,  and  which  is  con- 
fiant ly  obfervable  in  all  or  almoft  all  thefe  ali- 
mentary preparations,  that  chemifts  make  the 
experiments  proper  for  ascertaining  the  proper- 
ties. It  is  to  this  matter  in  its  frefli  ftate,  not 
altered  but  ft  ill  natural,  fuch  as  it  is  precipitated 
from  the  milk  at  the  very  moment  of  its  decom- 
pofition,  that  they  direét  theirattention,  and  upon 
which  they  perform  their  experiments.  The 
cafeous  lubftance,  which  is  not  yet  cheefe,  ob- 
tained in  this  manner  and  well  preffed,  is  in 
the  form  of  white  granulated  flakes,  eafily  fe pa- 
rable from  each  other,  fufceptible  however  of 
being  crufhed  under  the  finger  like  a fort  of 
pafle,  of  a fweetifh  tafte  which  is  not  difagree- 
able.  It  powerfully  retains  the  lafl  portion  of 
ferum  lodged  between  its  interftices,  and  a great 
degree  of  preffure  is  requifite  in  order  to  dry  it 
completely;  it  is  then  denfe,  brittle,  and 
begins  to  allume  a ferm-tranfparency  : in  this 
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ftate  its  afpect  prefents  the  notion  of  a concrete 
albuminous  fubftance.  The  average  quantity 
of  the  cafeous  fubftance  is  eltimated  at  -~ê  ot 
the  entire  milk.  There  are  great  varieties  in 
this  proportion, 

50,  The  cafeous  matter,  well  condenfed, 
kneaded  and  deprived  of  all  the  ferum  by  pref- 
fure,.  and  well  feparated  from  the  butyraceous 
fubftance,  in  confequence  of  being  extracted 
with  c ar e f ro m fk i m m e d m i 1 k,  exp ofe d t o a ge n t le 
tire  gradually  augmented,  foftens,  becomes  ropy, 
and  as  it  were  glutinous  and  elaftic  ; if  adted 
upon  by  a ftronger  lire  it  entirely  melts,  fwells, 
becomes  brown,  exhales  a thick  fume  of  a very 
fetid  and  ftrongly  ammoniacal  fmell,  and  atlaft 
takes  fire,  flafhes  of  white  and  brilliant 
flame  efcaping  from  feveral  points  ; it  leaves  a 
pretty  denfe  coal.  If  we  diftil  it  in  the  retort, 
we  obtain  a red,  turbid  and  fetid  water,  charged 
withzoonate  and  carbonate  of  ammonia,  a very 
thick  oil,  almoft  concrete,  of  a deep  brown 
colour  and  of  an  infupportable  fmell,  concrete 
ammoniacal  carbonate  foiled  by  a little  oil, 
much  . carbonated  and  fulphurated  hidrogen 
o*as,  with  carbonic  acid  gas,  and  a hard  coal, 
adhering  to  the  glafs,  brilliant,  cliiii cult  to  be 
burned,  the  allies  of  which  prelent  in  analyfis 
only  a little  muriate  of  foda,  and  the  greater 
part  phofphate  of  lime.  No  carbonate  ot  loda 

or  metallic  oxide  is  found  in  it. 

51.  Expofed  to  the  air  in  its  dry  ftate,  the 
cafeous  matter  remains  and  is  preferved  with- 
out 
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out  alteration;  but  if  it  retains  a portion  of 
ferum  between  its  parts,  it  fir  ft  turns  four 
at  a temperature  exceeding  12  degrees;  it 
afterwards  putrefies,  foftens  at  its  fur  face  ; there 
flows  from  it  a kind  of  fetid  fanies  ; ammonia- 
cal gas  is  dil engaged  from  it,  and  infupportable 
fetid  odour,  that  fubfifts  for  a very  long  time, 
very  tenaceous  and  which  appears  to  be  owing 
to  a compound  gas,  that  efcapes  but  very  flowly 
and  with  much  difficulty  ; it  paffes  at  the  fame 
time  through  feveral  fucccffive  tinges,  orange, 
red,  brown,  blue,  &c.  Every  one  knows  the 
horrible  infection  diffufed  by  old  or  putrefied 
cheefe,  and  the  adbefion,  the  kind  of 
fixity  which  this  odorant  fubftance  acquires 
upon  different  bodies,  the  wood» work  and 
even  the  walls  which  are  impregnated  with  it. 
The  total  decompofition  of  this  fubftance  is 
of  a very  long  duration,  and  it  p refen ts,  like 
the  flefti  and  other  animal  fuftances  already 
indicated,  a fatty  and  very  fufible  body,  re- 
duced to  an  ammoniacal  ft  ate  by  the  ammonia, 
the  complete  deftruction  of  which  lafts  for  a 
great  length  of  time  : the  contact  of  water 
in  abundance  abridges  its  duration. 

52.  Cold  water  fcarcely  diflolves  cheefe  at 
all  ; it  holds  its  moft  divided  flakes  for  a longer 
or  fhorter  fpace  of  time  in  fufpenfion  ; boiling 
water,  without  really  diffolving  it,  foftens  it 
and  contracts  a pretty  ftrong  adhefion  with  it. 
Scheele  has  obferved  that  the  cafeous  fubftance, 
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precipitated  by  an  acid  foreign  to  the  milk,  i^ 
partially  foluble  in  boiling  water;  but  this 
folution  does  not  fucceed  unlefs  it  be  directed 
at  the  very  moment  when  the  fubfiance  has 
juft  been  precipitated  : if  we  leave  its  flakes  foi 
fome  time  to  unite  and  condenfe,  it  is  no 
longer  poffible  to  accomplitli  it.  \\  hen  the 
cafeous  matter  has  remained  for  a diffident 
time  in  cold  water,  we  find  it  converted  into  a 
fat,  unctuous,  fufible  body,  very  foluble  in  the 
cauftic  alkalies  and  of  a fetid  fmell.  Water 
therefore  accelerates  the  fpontaneous  decom- 
pofition  to  which  this  animal  mattei  isnatuially 
fo  much  difpofed.  This  is  the  reafon  why  dry 
cheefes,  expofed  in  moift  places,  foften,  in- 
creafe  in  weight,  acquire  a fmell,  a taite,  in 
fli or t a hate,  different  from  what  they  had  at 
firft;  it  is  in  this  manner  that  they  are  matured 
according  to  tne  common  expicflion,  and  thofe 
qualities  are  given  to  them  which  are  lo  much 
in  requeft  am  on  gif  perlons  who  prefer  of  this 

kind  of  food. 

53.  The  powerful  and  concentrated  acids 
a6f  rather  ftrongly  upon  the  cafeous  matter,  and 
dilfolve  it  eafily  with  the  aid  of  heat;  hut 
if  diluted  with  water,  or  naturally  weak,  they 
do  not  by  any  means  exert  tne  fame  action  upon 
it.  The  nitric  acid  turns  it  yellow,  difengages 
from  it  azotic  gas,  Pruffic  acid  and  carbonic 
acids,  and  changes  it  partly  into  fatty  mattei, 
partly  into  oxalic  acid.  There  is  alfo  formed 
a fmal I quantity  of  bitter  matter,  which  adheres 
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in  a great  meafu re  to  the  yellow  oil  and  which 
colours  the  fingers. 

The  cauftic  alkalies,  in  highly  concentrated 
leys,  alter  the  cafeous  matter  at  the  very  mo- 
ment of  their  contact;  and  feparate  from  it 
azote  and  hidrogen,  which  immediately  unite 
into  ammonia,  and  they  convert  its  refiduoual 
portion  into  a kind  of  oil  with  which  they  unite 
in  the  faponaceous  ftate.  Ammonia  diffolves 
the  cafeous  matter  rapidly  and  abundantly 
when  recently  precipitated  or  coagulated,  and 
this  folution  is  confidered  as  one  of  the  moft 
fpeedy  and  powerful.  Quick-lime  forms  with 
this  matter,  when  frill  humid,  a kind  of  pafte 
fufceptible  of  great  folidity  and  adhelion  : this 
mixture  is  employed  as  one  of  the  heft  cements 
for  porcelain.  There  is  reafon  to  believe 
that  a ftill  more  folid  cement  mi  «dit  be  made 

O 

with  barites  and  ftrontian. 

54.  The  faits  have  not  the  fame  folvent  action 
upon  the  cafeous  matter,  but  almoft  all  of  them 
oppofe  its  fpontaneous  decompofition ; accord- 
ingly the  muriate  of  foda  is  more  efpecially 
employed  both  as  a means  of  prefervation  and  as 
feafoning,  in  older  to  make  the  cheefes  keep,  and 
to  retard  the  feptic  alteration  which  tends  to 
deftroy  them.  An  old  prejudice,  which  I have 
already  combatted,  . has  caufed  it  to  be  afferted 
that  the  fmall  quantity  of  this  fait  accelerates  their 
fermentation  ; but  it  is  eafily  found  by  obferva- 
tion  that  it  is  not  with  the  intention  of  favour- 


CHEESE. 


521 


in  o'  it  that  this  faline  condiment  is  employed, 
but  rather  with  that  of  limiting  it,  by  covering 
the  furf  ace,  by  absorbing  their  humid  portion, 
by  concentrating  their  commencement  of  their 
feptic  alteration  in  their  centre,  or  confining  it 
to  their  exterior  part,  according  to  the  foft  or 
folid  nature  of  thefe  preparations.  The  fame  is 
the  care  with  the  oxides  and  elpecially  the  laits 
of  metals,  which  condenfe,  contrat,  dry,  and 
confequently  p refer ve  the  cafeous  matter,  either 
by  the  approximation  of  its  molecules,  or  by 
abforbing  its  humidity,  or  by  preferving  it  from 
the  external  moifture. 

55.  Many  vegetable  fubftances  are  fufceptible 
of  uniting  with  the  cafeous  matter  when  frefh, 
foft  and  humid  ; it  is  rendered  mifcible  with 
water  by  triturating  it  with  mucilages;  it 
adheres  to  the  faccharine  fubltance  ; it  becomes 
charged  with  feveral  colouring  matters  ; it 
unites  by  trituration  with  the  fecula  ; it  com- 
bines with  tannin,  and  becomes  hard  and  dry 
in  this  tanned  combination.  Its  habitudes 
with  the  animal  fubftances  are  as  yet  not  well 
known;  no  attempt  have  yet  been  made  to 
determine  its  relations  with  the  albuminous 
and  gelatinous  liquors,  with  the  fat  juices, 
with  fibrine,  with  the  moft  complicated  animal 
liquors,  though  it  is  eafy  to  be  conceived  that 
inquiries  of  this  kind  might  procure  an  ac- 
quifition  to  animal  philofophy,  by  afeertaining* 
the  mifeibility,  the  folubility,  the  re-aclion  and 
the  reciprocal  alteration  which  thofe  different 
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organic  compounds  may  prefent  am  on  g ft  them- 
fielves.  It  is  very  evident  that  this  cafeous 
fubftance  is  intimately  mixed  with  the  buty- 
raceous  oil  and  the  gelatin  in  milk,  and  that 
it  is  to  thefe  fubilances  that  owes  its  folubility 
or  adhefion  with  water,  which  forms  the  ve- 
hicle of  the  different  materials  of  this  liquid. 

56»  All  the  lights  that  have  been  acquired 
relative  to  the  properties  of  the  cafeous  fub- 
ftance  have  induced  modern  chemifls  to  think 
that  this  fubftance  has  a remarkable  analogy 
with  albumen;  and  in  fadt  it  is  amongft  the 
different  animal  materials  that  which  the 
cafeous  fubftance  refembles  the  moft  in  its 
coagulation  by  the  fire  and  by  the  acids,  its 
folubility  in  ammonia,  its  products  in  diftilla- 
tion,  or  its  alteration  by  the  nitric  acid.  But 
notwith (landing  .this  analogy,  there  are  how- 
ever forne  remarkable  differences  between  the 
albumen  of  the  blood  and  the  cafeous  fubftance, 
which  indicate,  that  though  the  latter  proceeds 
from  the  blood,  it  has  under  ^out  ai  at  Uuj 

from  it,  and  in  order  to  affumê  the  milky  form,  a 
modification  which  has  not  yet  been  appre- 
ciated. Citizens  Deyeux  and  Parmentier  be- 
lieve that  it  is  to  the  cafeous  fubftance  that  the 
milk  owes  its  opaque  whitenefs,  and  not  to  the 
oily  particles  fufpended  by  its  combination 
with  them,  that  it  is  confequently  inaccurate 
to  compare  milk  to  an  emulfion.  If  they  pof- 
fefs  facts  in  fupport  of  this  new  mode  of 
conftdering  the  union  of  the  cafeous  part  with 
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tlie  water,  we  fhould  fee  in  the  opacity  of  this 

folution  a fufficiently  demonftrative  indication 

ofa  more  advanced  oxigination  in  this  fpecies 

of  albumen  of  the  cheefe,  than  in  the  other 

known  fpecies  of  this  animal  matter.  We 

fiiould  even  find  here  a rather  fingular  analogy 

between  the  cafeous  albumen  whitening  water 

bv  its  folution  and  the  cerebral  albumen  which 
• ' 

dilates  in  it,  partly  diffolves  in  it,  and  equally 
gives  to  water  the  emulfive  appearance. 

Rouelle  the  younger  has  eftablifhed  a marked 
analogy  between  the  cafeous  matter  and  the 
glutinous  fubftance  of  the  flour  of  wheat;  he 
fucceeded  by  felting  and  kneading  the  latter 
with  muriate  of  fod a and  a fmall  proportion  of 
diluted  ftarch,  in  giving  to  the  farinaceous 
glutin  moil  of  the  characters,  the  tafte,  the 
fmell,  the  unéiuofitv  of  cheefe,  and  he  exhibited 
in  his  ledtures  fpecimens,  which  by  this  pre- 
paration, had  acquired  the  properties  of  old 
cheefe  in  fo  characterized  a degree  that  it  was 
no  longer  poffible  to  diftinguiflr  them  from  it. 
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Section  VL 

Of  the  Butyraceous  Matter , and  of  Butter. 

57 . 1 DISTINGUISH  the  butyraceous  matter 
from  butter,  becaufe  the  fird,  being  contained  in 
the  milkat  the  moment  when  it  is  formed,  is  not 
yet  butter,  and  becaufe  this  lad  exiits  only  when 
the  milk  has  remained  for  fome  time  at  reft 
after  having  been  drawn  from  the  animal  which 
affords  it.  It  is  with  this  fubdance  relatively 
to  thefe  two  dates  as  with  the  cafeous  part  and 
cheefe:  the  firft,  being  contained  ready  formed  in 
the  milk,  may  be  feparated  from  it  without  inti- 
mate alteration  ; but  it  becomes  cheefe  as  we  have 
feen,  only  by  undergoing  a more  or  lefs  con- 
fiderable  modification  and  change,  from  even 
the  freflied  cheefe  to  that  which  is  the  molt 
advanced  or  the  neared  to  its  putrid  decom- 
pofition.  Butter  prefen ts  in  its  leparatioii 
and  formation  a dill  more  confiderable  differ- 
ence from  the  milky  date  than  the  cafeous  matter 
does,  at  lead  as  far  as  concerns  its  mere  precipita- 
tion from  the  milk.  It  is  upon  this  remarkable 
point  in  its  hidory  that  I lhall  firft  dwell,  as  it 
has  not  yet  been  properly  treated  by  the 
chemids  who  have  gone  before  me.  In  1790, 1 
publilhed,  according  to  a feries  of  experiments 
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made  in  the  courfe  of  the  lyceum  of  this  year, 
a new  point  of  theory,  relative  to  the  formation 
of  butter.  I remarked  that  the  cream  was 
formed  more  abundantly  in  the  air  than  in  clofe 
veffels  and  in  vacuo  ; that  it  was  neceflary 
it  iliould  remain  expofed  to  it  for  fome  time,  in 
order  to  render  it  capable  of  affording  butter  ; 
that  butter  could  not  be  extracted  from  recent 
cream;  that  in  proportion  as  it  remained  in  the 
air,  it  became  more  folid,  condenfed,  and  af- 
fumed  a yellow  colour;  that  it  required  at  leaft 
four  times  longer  fpace  of  time  to  feparate  the 
butter  from  cream  formed  in  twenty-four  hours, 
than  to  extract  it  from  cream  eight  days  old  ; 
and  that  all  this  proved  an  action  of  the  ai  g 
which  contributes  to  the  formation  of  the 
butter,  to  its  concretion,  and  feparatiom 

58.  The  production  of  the  butter  is  to  be 
underftood  in  the  following  manner,  according 
to  the  conftant  facts  well  known  in  all  dairies 
and  farms.  The  butyraceous  matter,  contained 
in  the  milk  in  the  ftate  of  a liquid,  and  white 
oil,  fufp ended  in  the  ieruin,  with  the  aid  of  the 
mucofoffaccharine  body,  and  of  the  cafeous 
fubftance,  feparates,  by  means  of  repofe,  and 
fwims  at  the  furface,  with  a fmall  portion  of 
ferum,  and  of  cafeous  flakes,  to  which  it  ad- 
heres. This  compound,  which  is  more  oily 
and  more  light  than  the  ferons  and  cafeous  liquor, 
in  proportion  as  it  obtains  the  contaCt  of  the  air 
by  remaining  above  this  liquor,  abforbs  the  at- 
mofpheric  oxigen,  becomes  folid,  concrete, 
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coloured;  in  fliort,  real  butter.  However,  but ^ 
ter  may  be  prepared  with  milk  newly  drawn, 
by  agitating  it  for  a long  time;  whence  I 
conclude,  that  there  is  in  the  milk  a fufficiency 
of  oxigen  tofaturate  the  butyraceous  matter  by 
this  perçu  (lion.  On  the  other  hand,  there  are 
fome  creams,  from  which  butter  cannot  be  ex- 
tracted by  churning  them  for  a great  length  of 
time,  and  which  we  are  obliged  to  abandon  as 
to  that  purpofe.  In  general  the  cream  is  left 
expofed  to  the  air  for  five  or  fix  days  before  the 
butter  is  churned;  and  in  the  great  rural  eftab- 
lifhments,  this  operation  is  performed  only 
twice  every  decade  : there  are  many  varieties 
in  the  properties  of  milk,  relative  to  the 
quantity  and  the  qtiality  of  the  butter  which 
it  affords,  and  ft  ill  more  particularly  with 
refpeCt  to  the  facility  with  which  the  butter 
feparates  from  it.  À connected  feries  of  ob~ 
fervations,  and  fome  fingle  experiments,  would 
be  requifite,  in  order  to  determine  the  caufe  of 
thefe  varieties. 

59-  Chance  firft  prefented  the  reparation 
and  concretion  of  the  butter  in  agitated  milk  : 
the  fkins  in  which  the  Tartars,  and  the  paftora! 
nations  tranfport  their  milk,  whilft  they  incef- 
fantly  change  their  abodes,  and  wander  in  the 
defarts  with  their  beads,  mu  ft  have  exhibited  to 
them  this  produCt  concreted  into  folid  lumps  by 
agitation  and  percuffion  againft  the  fides 
of  thefe  veffels  ; and  the  agreeable  tafte  of  this 
produft  muft  have  recommended  its  ufe,  and 
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dictated  to  them  the  art  of  providing  themfelves 
with  it;  accordingly,  we  find  traces  of  it  in  the 
rnoft  remote  antiquity,  which  are  loft  even 
in  the  firft  traditions  of  the  human  race. 
The  mode  of  churning  the  cream,  or  the  butter, 
varies  according  to  the  countries,  and  the  quan- 
tity of  it  that  is  fabricated  : it  is  in  general  by 
turning  or  moving  with  rapidity,  an  axis 
provided  with  fans,  or  kinds  of  agitators, 
in  veftels  more  or  lefs  capacious,  which  are  in 
part  filled  with  cream.  They  are  kinds  of 
churns  ; the  former  fixed  horizontally,  the 
latter  placed  vertically,  which  ferve  for  the 
operation.  During  a percuffion,  or  rotation  of 
fome  hours,  the  motion  of  the  axis,  and  of  the 
tans  which  it  bears,  after  having  been  grad u« 
ally  impeded,  is  fuddenly  flopped  by  the  mafs 
ot  butter  which  adheres  to  it,  and  attaches  it- 
fell  entirely  to  it.  This  mafs  is  afterwards 
kneaded  in  water,  in  order  to  feparate  it  accu- 
rately from  the  portion  of  whey  and  of  cafeous 
flakes,  which  are  interpofed.in  it. 

60.  We  fee  from  this  defcription,  that  but- 
ter is  obtained  from  the  milk  but  flowl va 
and  by  means  of  a long  and  violent  agita- 
tion, which  modifies  the  butyraceous  matter, 
by  caufing  it  to  abforb  a portion  of  the  oxigen 
of  the  milk  ; that  it  is  much  eafter  to  be  prepar- 
ed with  cream,  and  that  a much  lefs  confider- 
able  percuffion  then  effects  its  concretion  ; that 
older  the  cream  is,  the  more  fpeedily  the  ope- 
ration is  performed  ; that  the  butter  does  not 
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therefore  exift  ready  formed  in.  the  milk  ; and  that 
at  the  moment  when  it  Is  iaturated  with  the  ox- 
igen  it  requires,  the  butyraceous  matter  is  con- 
verted into  butter  and  quickly  concretes  into  a 
mafs,  which  no  longer  adheres  to  the  ferons  liquor 
of  the  crea'm,  becaufe  the  attraction  between  its 
own  particles  is  more  confiderable  than  that 
which  it  has  for  the  other  principles  of  the 
milk.  When  this  production,  and  feparation  of 
the  butter  have  taken  place,  there  remains  a 
yellowifli  liquor,  fometimes  of  a flight  orange 
colour,  which  is  called  butter-milk  î it  is  more 
fluid  than  milk  that  has  not  been  deprived  of  its 
cream,  of  a mild  and  agreeable  tafte,  altogether 
flinilar  in  its  nature  to  milk  that  has  been  en- 
tirely deprived  of  its  cream.  Citizens  Deyeux 
and  Parmentier  have  made  a particular  exami- 
nation of  it:  they  have  found  that  butter-milk 
is  coagulated  by  runnet  with  great  difficulty, 
that  the  acids  and  alcohol  feparate  cafeous  mat- 
ter from  it  cafily  and  fpeedily  in  very  line 
flakes  ; and  that  it  has  a very  great  difpofition 
to  turn  four. 

61.  Butter,  thus  prepared,  is  generally  of  a 
yellow  colour  there  is  fouie  which  is  white, 
like  a kid  of  fat;  this  is  confldered  as  inferior 
to  the  former.  It  is  believed  that  this  differ- 
ence of  colour  depends  upon  the  nature  _ of 
the  aliments  ; but  it  is  well  known  to  the  coun- 
try people,  that  it  depends  upon  the  diverfity  of 
the  individuals  that  afford  the  milk;  that  one 
cow  will  conftantly  give  white  butter,  and  an- 
other 
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other  yellow  butter.  The  conta6t  of  the  air  alio 
influences  the  colouration  of  the  butter  ; old 
cream  affords  yellow,  and  new  cream  paler  but- 
ter.  The  lumps  of  butter  expofed  for  fale,  are 
of  a deeper  yellow  colour  at  their  external  fui- 
faces,  than  in  their  interior  parts.  Frefli  butter 
has  a fvveet  and  unéhious  tafte,  which  is  very 
agreeable,  and  on  account  of  which  it  is  eni- 
ployed  as  a feafoner:  the  difference  of  the 
food  of  the  animals  has  much  influence  upon 
this  property  of  the  butter.  Its  foft  and 
very  dudiile  confidence,  though  in  general  it  is 
concrete,  varies  alfo  according  to  a great  num- 
ber of  circumftances.  All  the  phyfical  proper» 
ties  of  butter  are  fubjecf  to  vary  according 
to  the  fame  circumftances. 

62.  Very  freih  butter  melts  at  a temperature 
of  29  or  30  deg.  Reaumur.  When  we  keep  it 
melted  in  a tube  of  glafs,  plunged  in  boiling 
water,  there  feparates  from  it,  and  fwims  at  the 
furface,  a white  liquid,  filled  with  fmall  opaque 
flakes,  which  are  a mixture  of  ferum  of  milk, 
and  of  cafeous  matter.  By  this  feparation,  the 
butter  becomes  almoft  tranfparent  ; but  it  has 
then  loft  its  fweet  and  undluous  tafte,  and  it  has 
become  fatty  and  infipid:  whence  it  refaits, 
that  frefli  butter  owes  its  fweet,  agreeable  tafte, 
to  a portion  of  a ferum,  and  of  cafeous  matter» 
Accordingly,  melted  butter,  with  whatever 
caution  it  may  be  prepared,  becomes  more 
greafy,  of  a granulated  confiftence,  and  of  a 
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tafte  infinitely  lefs  agreeable  than  that  which  it 
had  before.  If  the  butter  has  been  heated  only 
to  the  temperature  neceffary  for  melting  it,  it 
fixes  as  it  cools,  and  prefents  no  figns  of  alte- 
ration. When  diitillecl  in  a final!  retort,  it  af- 
fords fome  drops  of  water,  rendered  acrid  by  the 


febacic  acid  which  it  contains  : the 
of  the  butter  rifes  and  palfes  over 


greater  part 
entire,  with 


a ftrong  pungent,  and  very  difagreeable  fmell,  as 
we  fee  in  culinary  operations,  where  fo  many 


dilhes  are  prepared  with  browned  or  fcorched 
butter;  much  carbonated  liidrogen  gas  is  dif- 
eng*aged,and  there  remains  only  fome  traces  of  a 
denfecoal,  difficult  to  be  burned,  and  containing 
fcarcely  any  thing  elfe  than  a little  phofphate  of 
lime.  By  re-diftilling*  the  products  of  the  but- 
ter,  we  render  the  oil  lighter  and  more  volatile. 


If  we  diftil  it  in  a very  large  veffel,  containing 
much  air,  wre  obtain  more  water,  more  febacic 
acid,  a lefs  concrelcible  oil,  more  of  gafeous 
fluid,  and  more  coal,  fmce  the  air  of  the  appa- 
ratus contributes  to  the  definition  of  the  buty- 
raceous  matter  by  furnilhing  its  liidrogen  with 
a quantity  of  oxigen  f efficient  for  burning  it. 
The  febacic  acid  is  not  contained  in  the  butter 
but  is  formed  here,  as  in  diftilled  fat,  at  the 
expenfe  of  its  decompofition,  and  of  another 
arrangement  of  its  principles. 

63.  Butter  futfers  from  the  contact  of  hot 
air,  an  alteration  which  renders  it  acrid  and 
odorous.  This  rancidity  proceeds  from  the 
4 formation 
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formation  of  febacic  acid,  which  takes  place 
with  confiderable  celerity.  Walking  with  wa- 
ter. and  with  alcohol,  deprives  the  butter  of  a 
great  part  ot  thofe  ddagreeable  piopeities. 

Butter  unites  by  fufion  with  phofphorus  ana 
with  fulphur,  in  the  fame  manner  as  tat  does. 

The  acids  likewife  adt  upon  it  in  the  fame 
manner  ; the  concentrated  fulphuiic  turns 
it  brown,  and  reduces  it  to  coal;  the  nitiic 
yields  to  it  a portion  of  its  oxigen;  the  otheis 

have  no  addon  upon  it. 

The  alkalies  diffolve  it  very  well  ; loda  forms 
afolidfoap  with  butter,  which  might  be  em- 
ployed with  advantage  in  medicine.  Baiites, 
ftrontian,  and  lime,  harden  it  by  combination. 
Ammonia,  alio,  approaches  it  to  the  fapona- 
ceous  hate,  but  leaves  it  liquid.  the  foaps 
of  butter,  when  burned  and  calcined,  ahold 
alkaline,  or  earthy  febates,  like  fat  : and  thefe 
febates  arc  alfo  produced  by  the  action  of  tnehre. 

The  metallic  oxides  unite  with  buttei,  b\ 
the  aid  of  fire,  and  form  with  it  metallic  foaps, 
little  or  not  at  all  folubie,  of  a plaide  com 
fi hence.  In  the  heat  it  decompofes  the  metallic 
folutions,  and  takes  from  them,  efpecially  from 
the  nitrates,  the  oxides  with  which  it  combines. 

b4.  Am  on  g ft  vegetable  fub  nances,  buttei 
unites  with  the  extracts;  the  gums,  and  fu~ 
gar,  triturated  with  it,  rendei  it  mifcible  with 
water;  it  combines  eafily  by  fufion  with  the 
refins,  the  gum-reftns,  and  the  ballams  ; it  dif 
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folves  eafily  in  the  fixed  and  volatile  oils  ; it 
abforbs  camphor,  and  retains  it  ftrongly  ; it 
attracts  feveral  colouring  matters,  with  which 
it  adheres  forcibly.  The  lad-mentioned  pro- 
perty has  long  been  employed  for  giving  butter 
a more  or  lefs  intenfe  gold  colour  ; for  this  pur- 
pofe,  carrots,  the  curcuma,  the  marigold,  the 
feeds  of  afparagus,  the  berries  of  folanium  kali- 
cacabum  are  ufed.  The  colours  of  butter  may 
be  greatly  multiplied,  and  fingularly  varied.  The 
root  of  the  alkanet  gives  it  a brilliant  rofe 
colour,  the  violet  a dull,  but  pretty  intenfe 
blue  ; the  leaves  of  fpinnage,  a brilliant  green 
colour.  The  procédés  confift  in  mixing  the  co- 
louring matters, pounded  or  chopped,  with  the 
cream  before  it  is  churned;  the  colour  thus  paffes 
into  the  butter  at  the  moment  when  it  becomes 
concrete,  but  not  before  this  period.  But- 
ler, coloured  in  this 'manner,  keeps  for  a long 
tirne;it  is  even  difficult  to  dilcolourit.  We  may 
alfo  caufe  thefe  different  colours  to  pafs  into 
the  butter  by  means  of  fufion  ; but  butter,  co- 
loured in  this  manner,  cannot  ferve  for  a fea- 
lbnins;.  The  hffihlv  odorous  matters  unite 
with  butter  with  facility,  and  we  may  perfume 
it  by  their  mixture  at  the  moment  when  it  is 
churned,  with  cinnamon,  cloves,  nutmeg, 
mace,  orange  or  lemon  peel,  vanilla,  &c.  ; but 
very  little  mud  he  ufed,  in  order  to  communi- 
cate to  it  a perfume,  without  acrimony. 

65.  It  may  be  concluded  from  all  that  has 
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been  dated,  thatbutter  is  a kind  of  concrete  and 
oxigenated  oily  humour,  refefnbling  fat,  and 
not  a vegetable  oil,  united  with  an  acid,  as 
was  formerly  believed;  that  this  fubdance, 
without  being  entirely  conftituted  butter  in  the 
milk,  has,  however,  a great  diipodtion  to  be- 
come fuch,  and  to  feparate  from  this  liquor  in 
proportion  as  it  abforbs  oxigen  from  the  atmof- 
phere,  when  milk,  and  dill  better  when 
cream,  is  agitated  in  contact  with  the  air  ; that 
butter,  which  owes  its  qualities  as  frefh  butter 
to  the  mixture  of  a final l portion  of  ferum, 
and  of  the  lighted  cafeous  matter,  and 
lofes  them  by  the  flighted  fufion,  comports  itfelf 
afterwards  like  a kind  of  fat,  in  all  combi- 
nations, as  well  as  in  all  the  analytical  procédés 
to  which  it  is  fubjecied;  and  that  ladly,  there 
is  reafon  to  believe,  according  to  thefe  chemi- 
cal phenomena,  as  well  as  from  the  ana- 
tomical obfervatbns  of  the  celebrated  Haller, 
that  the  fat  which  every  where  fnrrounds  the 
mammary  glands,  contributes,  by  means  of 
the  ducts  defer i bed  by  this  great  anatomift,  to 
the  formation  of  milk,  probably  by  furn idling 
it  with  the  bads  of  the  butyraceous  matter, 
whiift  the  lymph  gives  it  the  mucofo-faccharine 
principle;  and  the  blood,  the  albumino-eafeous 
fubftance,  as  well  as  the  faits  which  are  diffolved 
in  it. 
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Section  VIL 


Of  the  different  Kinds  of  Milk,  compared  with 

that  of  the  Cow. 

fc-, 

66*.  In  the  general  examination  of  milk, 
and  of  its  different  parts,  which  has  hitherto 
formed  the  object  of  this  article,  I have  taken 
the  milk  of  the  cow  as  an  example,  as  a mean 
term  of  all  thefe  kinds  of  animal  liquors,  as  that 
which  is  molt  frequently  employed,  and  tor  the 
screateft  number  of  ufes,  becaufeit  is  procured 
more  abundantly,  and  more  eafily  than  any 
other.  But  it  is  equally  ufeful,  and  even  ne- 
ceffary  for  many  circumftances  of  life,  to  know 
the  characters  and  the  nature  of  the  other  kinds 
of  milk  which  are  employed,  either  often,  or 
only  fometimes,  as  aliments,  or  as  medicines, 
or  as  objects  of  rural  manufactures,  and  the 
fubjeCts  of  products  advantageous  to  whole 
countries.  We  muft  therefore  compare  to- 
gether the  milkof  woman,  and  thofe  of  the  afs, 
the  goat,  the  ewe,  and  the  mare;  all  of  which, 
when  referred  to  what  I have  fakl  concerning  the 
milk  of  the  cow,  will  require  nothing  more  than 
the  Ample  expofition  of  their  differences.  Moft 
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of  the  authors  quoted  in  the  beginning  of  this 
article,  have  fpoken  more  or  lefs  concerning 
thole  differences  ; but  none  have  made  them 
the  objebt  of  more  attention  and  ftudy  than 
citizens  Deveux  and  Parmentier.  I Ihall  there- 
fore more  efpecially  follow  them  in  giving  the 
fpecific  characters  of  each  kind  of  milk,  attend- 
ing, like  them  more  to  the  quality  than  the 
quantity  of  their  principles  ; becaufe  the  latlci, 
varying  according  to  a multitude  ot  ciicum- 
flances.  prefent  nothing  confiant  to  the  obtenei. 


A.  Woman's  Milk. 

67.  The  milk  of  the  woman  is  generally 
known  to  be  lels  thick,  lefs  opaque,  and  moie 
faccharine  than  that  of  the  cow.  Its  coloffium 
frequently  refembies  thin  foap  watei  ; lepofe, 
eaufes  fat  and  umftuous  flakes  to  l'wim  upon  it, 
from  which  no  butter  can  be  extiaeied  b \ agi- 
tation. The  liquor,  after  this  feparation,  is 
Icarcely  opaque,  becomes vilcous,  foui,  putiefies, 
and  appears  to  contain  little  eafeous  matter: 
fucli  is  the  colottrum  of  the  firft  day.  That  of 
the  fécond,  winch  is  whiter,  affoids  a kind  of 
flakey  cream,  which  does  not  yield  butter  any 
more  than  the  preceding;  that  of  the  third  and 
of  the  fourth  day  affirmes  the  character  of  real 
milk,  hill  without  the  poflibility  of  extracting 
batter  from  its  cream  : the  acids  coagulate  it 
well,  and  its  fernm  is  eafilv  clarified. 


The 
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The  well-formed  milk,  examined  at  different 
periods  till  the  eleventh  month  after  lying-in, 
prefents  varieties,  even  at  different  times  of  the 
day  : it,  however,  gradually  dimini  Hies  in  qua- 
lity, in  general,  proportionably  to  the  length 
of  time  that  has  elapfed  fmce  delivery.  Its 
cream,  which  is  very  abundant,  fometimes  does 
not  admit  butter  to  be  feparated  from  it;  it  is 
then  very  liquid,  unétuous,  and  feems  to  con- 
tain an  oil  that  is  not  concrefcible. 

(58.  When  the  cream  of  woman’s  milk  is 
thick,  it  affords  by  agitation  firm  butter,  a 
little  yellowifh,  of  an  ordinary  tafte,  and  in 
fmall  quantity.  All  the  procédés  which  coagu- 
late the  milk  of  the  cow,  produce  the  fame  ef- 
fect upon  that  of  woman  ; thecheefe  is  in  gene- 
ral foftifh,  unctuous,  and  does  not  acquire  the 
fame  concrete  ftate.  The  clarified  ferum  is 
fcarcely  coloured,  its  tafte  is  more  faccharine 
than  that  of  cow’s  milk;  it  contains  only  a 
little  more  of  the  mucofo-faccharine principle; 
Haller,  however,  has  indicated  its  proportion  to 
that  of  the  cow,  according  to  Navier,  Hoff- 
man, and  Yonna,  as  67  to  54.  This  ferum  is 
lefs  compounded  than  that  of  the  cow,  it  con- 
tains lefs  faits,  and  it  is  to  this  eircumftance 
that  citizens  Deyeux  and  Parmentier  attribute 
its  more  faccharine  tafte.  'there  is  no  milk 
that  fhows  itfelf  more  variable  in  its  anal  y (is 
than  that  of  woman.  Upon  the  flighted:  change 
in  the  ftate  of  the  health,  it  lofes  its  confidence; 
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after  fpafms  it  contains  no  more  cafeous  matter? 
it  is  then  repugnant  to  the  infant,  who  does  not 
take  the  bread:  again  till  when  the  milk  has 
returned  toits  natural  date®  Thin  and  delicate 
women  frequently  yield  ftronger  and  more 
abundant  milk  than  fat  women.  It  is  known 
with  what  facility  the  medicinal,  and  particu- 
larly the  purgative  properties,  pafs  from  nurfes 
to  their  ducklings;  this  is  much  more  remark- 
able in  women,  than  in  the  female  animals. 

69 . Citizens  Deyeux  and  Parmentier  have 
examined  even  the  differences  which  arife  from 
the  different  methods  of  duckling  the  infants. 
According  to  their  obdervations,  great  incon- 
veniences aride  from  making  them  duck  often, 
and  letting  them  take  only  a dmall  quantity  of 
milk  at  a time:  it  is  then  always  too  derous. 
Women,  who  without  being  aware  of  this,  and 
in  order  to  mitigate  the  cries  of  their  infants, 
acquire  the  bad  habit  of  giving  them  fuck  very 
often,  and  thus  afford  them  always  a too  liquid 
or  derous  milk,  in  dmall  quantities  at  a time,  are 
much  more  dubjedi  than  others  to  repletions  of 
the  breafts,  and  all  the  affections  which  depend 
upon  the  alteration  and  detention  of  this  li- 
quid in  the  mammary  dudfs.  It  appears  that 
a phenomenon  here  takes  place  analogous  to 
that  which  is  obferved  in  milking  cows  at  di- 
vided periods;  it  has  been  feen  that  the  firft 
milk  is  the  moft  derous,  the  lead  thick,  and  the 
leaif  fat  ; and  that  ifs  properties  regularly 
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improve  to  the  lad  dage  of  milking  ; in 
this  manner  it  is  that  milk-women  procure 
creamy  milk.  It  will  therefore  be  atténuée! 
with  great  advantage,  both  to  the  infant  and 
the  mother,  to  let  the  infant  fuck  only  at  hated 
periods  fufficiently  remote  from  each  other,  in 
order  that  the  homogenous  milk  may  be  en- 
tirely drawn  out  by  the  buckling,  whole  defire 
for  it  is  then  greater,  and  who  exhaufts  the 
bread  more  completely. 


B.  Milk  of  the  dfs. 

70 . The  fhe-afs,  when  well  fed  and  at- 
tended, affords  milk  always  more  fluid  than 
that  of  the  cow,  the  confidence  of  which  moie 
refembles  that  of  the  woman.  It  is  in  general 
not  very  palatable;  it  conltantly  affords  a 
white  foft  butter,  very  liable  to  rancidity. 
Runnet,  the  acids,  and  all  the  well  known 
means  coagulate  the  alfes’  milk  ; its  coagu- 
lum  is  commonly  in  a magma,  one  part  of 
which  floats  upon  the  furface  of  the  liquor, 
whilfl  another  is  precipitated.  The  ferum  is 
very  eafily  clarified.  It  has  not  more,  orvery 
little  more  colour  than  that  of  woman's 
milk  ; it  is  a little  lefs  faceharine  than  the  lat- 
ter, but  fenfibly  more  fo  than  the  whey  of 
cow’s  milk.  Haller,  however,  indicates  for  the 
quantity  of  the  mucofo-faccharine  fubftance 

- contained 
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contained  in  affes’  milk,  a greater  proportion 
than  for  that  of  the  woman.  This  proportion, 
according  to  him,  is  as  82  to  67  ; fo  that  this 
liquor  appears  to  be  that  which,  of  all,  contains 
the  raofi  fugar  of  milk.  Citizens  Deyeux  and 
Parmentier  allure  us,  that  by  examining*  com- 
paratively the  milk  of  three  allés,  they  found 
many  varieties  in  the  ferum  which  they  obtained 
from  it.  It  appeared  to  them  to  contain  the 
fame  faits  as  that  of  the  cow,  but  in  fm aller 
quantity. 


C.  Goat’s  Milk. 

71*  The  milk  of  the  goat  is  the  thickeft  of 
all,  according;  to  the  fame  chemifts.  It  has  a 

7 o 

fmell  which  is  difagreeable  to  fome  perfons, 
but  which  may  be  diminiflied  l>y  attention  and 
cleanlinefs  in  the  feeding  of  the  animal  : that  of 
white  goats  is  lefs  odorous  than  that  of  black 
ones.  It  affords  much  cream,  and  this  yields 
much  butter.  The  butter  of  goat’s  milk  is 
white,  it  acquires  much  folidity,  and  keeps  for 
a long  time  without  becoming  rancid.  The 
lame  milk  alfo  contains  much  cafeous  matter, 
which  is  eafily  feparated  from  it  by  all  the  well 
known  means.  It  is  obtained  in  the  form  of  a 
very  denfe,  very  thick  curd.  The  ferum  of 
this  milk  may  afterwards  be  well  clarified;  it  is 
generally  yellowifli,  with  a greenifh  cafh  Ac- 
cording 
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cording  to  Haller,  the  proportion  ol  the  fugai 
of  milk  contained  in  it,  with  relation  to  that  of 
cow’s  milk,  is  as  42  to  54;  and  according  to 
citizens  Deyeux  and  Parmentier,  it  does  not 
contain  lefs  of  it  than  the  latter  : but  what  has 
appeared  to  them  very  remarkable  is,  as  they 
affert,  that  they  found  in  it  only  muriate  of 
lime,  after  having  extrafted  from  it  the  inucofo- 
faccharine  matter.  We  fhould  be  led  to  be- 
lieve that  the  phofphate  of  lime  ought  alfo  to 
be  abundant  in  it,  from  the  thicknefs,  the 
hardnefs,  and  the  length  of  the  hair  of  this 
animal,  upon  the  nature  of  which,  this  fait  has 
much  influence,  as  I have  already  indicated  in 
the  article  concerning  the  analyfis  of  the  hair. 


D.  Ewes  Milk . 

72.  Though  at  firft  fight  this  is  little  different 
in  its  afpedt  from  the  milk  of  the  cow,  it  pre- 
fents,  however,  in  the  analyfis,  efpecially  in 
that  made  by  citizens  Deyeux  and  Paimentiei, 
well-marked  characters  which  diftinguifh  it. 
It  affords  a cream  which  is  abundant,  but  has 
little  thicknefs,  from  which  is  feparated  a foft 
very  fufible  butter,  of  the  conliftence  of  a fixed 
oil,  of  a very  pale-yellow  colour,  which  eaffly 
becomes  rancid.  Its  cafeous  matter  is  iat  and 
vifeid;  its  ferum,  which  in  general  is  difficult 
to  be  clarified,  eafdy  yields  hi  gar  of  milk  almoft 
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pure  from  the  firft  cryftaliization,  according  to 
the  above-mentioned  chemifts.  It  is,  however, 
of  all  kinds  of  milk,  that  which,  according  to 
the  authors  eolledted  and  compared  by  Haller, 
affords  the  leaf!  of  this  mueofo-faccharine  fub- 
fiance  ; its  proportion  to  that  of  the  cow  is  as 
37  to  54.  The  ferum,  after  the  extraction  of 
this  fubdance,  contains  muriate  of  lime  in  very 
fmall  quantity,  according  to  citizens  Deyeux 
and  Parmentier. 

The  moft  remarkable  difference,  or  the  mod 
prominent  character  of  the  milk  of  the  ewe, 
conflits  in  the  properties  or  confidence  of  its 
cafeous  part  ; its  vifcid  and  foft  date  is  the 
caufe  of  the  fatty  confidence  which  the  cheefes 
prepared  with  it  condantly  prefent.  On  this 
account,  it  is  the  practice  in  fome  countries  to 
mix  ewe’s  milk  with  the  milk  of  the  cow  and  the 
goat,  in  order  to  give  to  the  cheefes  which  are 
fabricated  there,  a more  unéhious  and  marrow- 
like  quality,  and  a fofter  pade,  which  does  not 
dry  without  difficulty 


E,  Mart  $ Milk, 

73.  This  is  the  mod  fluid  milk  of  all  that  have 
been  mentioned.  It  has  hardly  any  fmell  or 
tade.  The  fmall  quantity  of  cream  which  it 
affords  is  very  liquid,  yellowifh,  and  furni flies 
only,  with  difficulty,  a fmall  quantity  of  bad  - 
conditioned  butter , it  feems  that  the  cafeous 

matter, 
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matter,  which  is  difficult  to  be  feparated  from 
this  milk  by  the  vegetable  acids,  remains  ad- 
hering to  the  butter,  for  there  remains  a portion 
of  it  diffolved  by  thefe  acids,  as  well  as  by  the 
ferum.  However,  this  is  eatily  clarified,  and 
fugar  of  milk  obtained  from  it  by  evaporation. 

According  to  the  extracts  compared  by  Hal- 
ler, mare’s  milk  is  the  fécond  in  the  order  of  the 
milks,  with  relpeét  to  the  quantity  of  fugar 
which  it  yields;  it  follows  immediately  after 
affes’  milk,  and  hands  in  the  interval  between 
this  and  the  milk  of  women.  The  proportion 
of  this  mucofo-faccharine  principle,  relatively 
to  that  which  cow’s  milk  prefents,  is,  accord- 
in  to  this  celebrated  phyliologift,  as  70  to  54. 
lt°is  known,  that  mare’s  milk,  kept  tor  fome 
time,  acquires  an  intoxicating  quality,  and  it 
is  in  this  milk  that  this  property  of  vinous  fer- 
mentation has  fuit  been  obferved. 


. \ 

F.  Materials  of  the  different  Milks  compared  with  each 

other. 

74.  By  comparing,  according  to  the  details 
o-iven  relative  to  each  milk  in  particular,  the 
confiant  nature,  more  ufeful  to  be  known  than 
the  variable  proportion  of  the  products  extract- 
ed from  them,  the  following  reful ts  have  been 
afeertained  by  citizens  Deyeux  and  Parmentier 
by  their  inveftigations. 


INGREDIENTS  OF  MILK»  543 

All  the  milks  become  covered  with  cream  at 
their  furface,  but  it  varies  in  the  different  kinds 
of  milk. 

a.  In  the  milk  of  the  cozv,  it  is  abundant, 
thick  and  yellow. 

b . In  human  milk,  more  liquid,  white,  in 
fmall  quantity. 

c.  In  goafs  milk,  more  abundant  than  in 
the  milk  of  the  cow7,  thicker,  whiter,  and  eff 
pecially  lefs  aeefcent. 

d.  In  ezt'&s  milk,  almoff  equally  abundant 
and  yellow  as  in  that  of  the  cow,  but  always 
diftinguiffiable  by  a particular  taûe. 

e.  In  ajfes1  milk,  not  thick,  little  aban- 
dant,  frequently  fnnilar  to  that  of  human 
milk. 

f.  In  mares  milk,  very  fluid,  fimilar  in  co- 
lour and  confidence  to  good  cow’s  milk,  from 
which  the  cream  has  not  yet  feparated. 

75.  The  butter,  is  always  oily,  fweet,  very 
fufible,  and  has  the  following  comparative  pro- 
perties. 

a.  Extracted  from  the  cream  of  the  coiv, 
it  is  fornet irnes  very  yellow,  fometimes  pale, 
fequently  white,  and  always  confiderabiy 
eonfiftent. 

b.  Difficult  to  be  extracted  from  the  cream 
of  human  milk,  in  fmall  quantity,  infipid,  of 
a pale  yellow  colour,  frequently  infeparable 
from  the  cream,  which  it  renders  unduous; 
whence  it  has  been  erroneoufly  inferred  that 
this  milk  affords  no  butter. 


c.  The 
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e.  The  butter  of  ci(fesJ  milk  is  always  very 
white,  foft,  very  fubjeét  to  fpeedy  rancefcence* 

d.  The  butter  of  the  goat  feparates  eafily 
from  the  cream,  is  very  abundant,  always  white, 
firm,  foft,  and  rancefcible. 

e.  The  butter  of  the  ewe,  is  rather  yellow,  al- 
ways foft,  confiderably  fubjeft  to  rancidity. 

f.  The  butter  of  mare's  milk  is  difficult  to  be 
obtained  in  fmall  quantity,  it  does  not  affume 
confidence  unlefs  by  wafhing  in  cold  water, 
and  is  much  diipofed  to  rancidity. 

76.  The  cafeous  matter  is  alfo  a confiant  pro- 
du6t,  one  of  the  conftituent  materials  of  milk  ; 
it  varies  in  the  fpecies  in  the  following  man- 
ner. 

a.  That  of  the  cow  is  voluminous,  tremulous, 
feemingly  gelatinous,  very  abundant,  retaining 
much  ferum  which  is  made  to  flow  out  by  a 
flight  prefl’ure. 

b.  That  of  woman's milk  is  little  abundant, 
without  cohefion  between  its  particles,  always 
unctuous  and  firing)',  retaining  but  little  fe- 
rum between  its  paitic  les. 

c.  That  of  the  afs,  nearly  fimilar  to  the  pre- 
ceding, without  unctuofity. 

d.  That  of  the  goat,  in  large  quantity,  in  a 
thick  coagulum,  more  denfe  than  the  curd  of 

cow’s  milk,  retaining  lefs  ferum. 

e.  That  of  the  ewe,  always  fat,  vifcid,  dif- 
ficult to  be  condenfed  into  curd,  and  giving  a 

foft  palte  to  the  cheefes. 

That 
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f That  of  mare’s  milk  little  abundant 
and  very  hmilar  to  that  of  human  milk* 

77»  The  le  rum  conftitutes  in  general  the  molt 
abundant  part  of  the  milks;  it  varies  in  the  dif- 
ferent fpecies  as  follows  : 

a . The  clarified  ferum  of  cow’s  milk  is  fome- 
times  of  a pale  yellow,  fometimes  of  agieenifli 
colour,  containing  fugar  of  milk  and  faits. 

b.  That  of  woman’s  milk,  is  little  coloured,  of 
a very  faccharine  tafte,  being  the  third,  accor- 
ding to  Haller,  with  refpea  to  the  proportion 
of  the  mucofo-faccharine  fubftance. 

c.  The  ferum  of  ajffs  milk  is  without  colour, 
containing  lefs  fait  and  more  fugar  of  milk  than 
that  of  the  cow. 

d.  The  ferum  of  goafs  milk  is  fcarcely  yel- 
lowifli,  a little  faccharine,  holding  the  lait  place 
but  one  with  refpea  to  the  quantity  of  faccha* 
rine  matter,  with  few  faits,  almoit  folely  the 
muriate  of  lime. 

e»  The  ferum  of  ezve’s  milk  is  almoit  always 
colourlefs,  of  a faint, and  as  it  were  greafy  tafte, 
the  leaft  charged  with  fugar  of  milk,  containing1 
muriate  and  phofphate  of  lime  in  frnall  quan- 
tity. 

/.  The  ferum  of  mare’s  milk  is  little  coloured, 
the  fécond,  according  to  Haller,  with  refpea 
to  the  quantity  of  faccharine  matter  contained 
in  it;  according  to  Deyeux  and  Parmentier, 
charged  with  more  faiine  matters  than  moû  of 
the  other  milks. 
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Section  VIII. 

Of  the  Ufes  of  Milk . 

78.  THE  ufes  of  milk  are  extremely  nume- 
rous and  always  of  great  importance.  They 
may  be  confidered  under  the  fourfold  relation 
of  natural  ufes,  economical  ufes,  medicinal 
ufes  and  ufes  in  the  arts.  Under  the  three  firft 
of  thefe  relations  this  alimentary  and  medici- 
nal liquid  conftitutes  the  opulence  of  feveral 
whole  nations  wife  in  their  fimplicity,  and 
happy  enough  in  what  we  call  their  barbarifm, 
to  place  their  wealth  in  the  abundance  of  their 
cattle,  which  furnifh  them  with  what  they  re- 
quire for  fatisfying  all  their  wants.  The  paftoral 
or  erratic  nations,  who  live  aimed  entirely 
upon  milk  and  its  products,  and  the  times  in 
which  a great  number  of  thole  which  are  now 
civilized  derived  from  it  their  fimple  nourilh- 
ment,  recal  to  our  minds  thofe  happy  days 
which  the  poets  have  depiéted  to  us  as  the  golden 
age,  and  it  appears  to  the  philofopher  who  com- 
pares thofe  happy  ages  and  people  with  thofe  of 
the  prefent  day,  that  the  mild  nefs  of  this  ali- 
ment of.  the  firft  inhabitants  of  the. earth,  mud 
have  had  an  influence  upon  the  gentlenefs  and 
amenity  of  the  manners  of  antiquity. 
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79*  By  fwelling  the  mammæ  of  the  mothers 
with  milk  immediately  after  parturition,  nature 
has  given  to  animals  the  two-fold  advantage 
of  a nourishment  neceffary  to  their  young,  and 
an  evacuation  ufefift  to  the  mothers.  The 
latter,  after  the  abundance  of  the  fluids  which 
have  long  diftended  their  uterine  fyftems,  find  in 
the  evacuation  of  the  milk  a difcharge  for 
thofe  redundant  fluids,  whilft  their  young  de- 
rive from  it  afupport  appropriated  to  their  weak- 
nefs,  at  firft  laxative,  but  afterwards  becoming 
more  and  more  nutritious,  eafy  to  be  affimila- 
ted  into  their  own  fubftance,  and  containing, 
by  an  admirable  inftitution  of  Providence, 
the  folidifiable  matter  of  their  bones  in  a pro- 
portion correfponding  with  the  rapid  augmen- 
tation which  thefe  organs  muft  experience  du- 
ringthe  firft  period  of  life.  In  this  two-fold  point 
of  view,  it  is  evident,  that  it  is  equally  ne- 
ceflary  to  the  mothers,  after  delivery,  to  evacu- 
ate this  fuper-abundance  of  fluids,  and  to  the 
young  to  nourifh  themfelves  with  it  : and  that 
while  the  former  cannot  without  dancer  re» 
nouncethefuckling  of  their  young,  thefe  likewife 
cannot  be  deprived  of  this  aliment  without  in- 
convenience. Accordingly,  fevere,  painful  and 
frequently  fatal  difeafes  are  the  juft  puniftiment 
of  mothers  who  renounce  this  duty,  whilft  a 
permanent  weaknefs  and  languor  throughout 
the  whole  of  their  lives,  impend  over  the  young 
ajiiiqals  that  are  deprived  of  this  food. 

N n 2 80.  Man 
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80.  Man  in u ft  foon,  and  almoft  in  the  fiift 
ages  of  the  world,  have  been  led  by  obferva- 
tion  to  employ  as  food  the  milk  of  the  ani- 
mals which  he  has  been  able  to  tame  and  render 
fubfervient  to  his  wants.  Accordingly,  the 
different  alimentary  preparations  of  milk  are 
traced  back  to  the  molt  remote  ages  of  anti- 
quity. The  abundance  of  milk  lads  only  forafea- 
fon,  or  at  lead  it  is  foon  too  much  diminilhed  to 
be  'diffident  for  the  fupply  of  the  wants  of  man; 
it  was  therefore  necedary  that  means  lhould  be 
difcovered  for  preparing  it  in  fucli  a manner 
that  the  fuperfluity  of  one  period  of  the  year 
might  be  kept  to  fupply  the  deficiency  of  the 
others.  Hence  the  different  kinds  of  cheefes. 
The  natural  alterations  which  milk  undergoes, 
being  early  obferved,  have  alio  given  rife  to 
the  great  multitude  of  various  aliments  that 
are  prepared  with  this  liquid,  efpecially  cream, 
butter,  curd,  butter  milk,  fftur  whey,  &c. 
The  Tartars  have  long  poffeffed  the  art  of 
preparing  intoxicating  liqubrs  with. milk.  Its 
employment  as  a feafoner,  its  mixture  and 
combination  with  fruits,  honey,  fugar,  the 
different  infufions  and  décodions,  the  vege- 
table perfumes  which  add  more  orlefs  agreeable 
fades  and  fmells  to  the  mildnefs  and  un&uofity 
of  milk,  were  not  contrived  till  long  alter  the 
difcovery  of  the  products  obtained  from  tnis  li- 
quid.  Art  has  fo  much  multiplied  this  preparation, 

that  it  would  be  ufelefs  to  attempt  their  enu- 

iteration  j 


USES  OF  MILK, 


559 


iteration;  befides  which  they  vary  in  the 
different  countries.  Modern  chemiflryhas  ad- 
ded to  the  ancient  economical  ufes  of  milk, 
that  of  converting  it  into  vinegar,  which  in 
certain  provinces  may  be  an  advantageous 
fubftitute  for  the  acid  furnifhed  by  wine, 
cyder,  beer  and  the  four  fruits. 

81.  There  are  few  medicinal  fubftances  that 
have  been  applied  to  fuch  a multitude  of  ufes 
by  the  phyficians  as  milk.  As  a mild,  relaxing* 
emollient,  cooling  fubftance,  it  is  adapted 
to  a great  number  of  maladies.  There  are 
fome  even  upon  which  it  feems  to  exert  a 
fpecific  aélion,  as  the  attacks  of  the  gout,  the 
rheumatifm,  obflinate  herpetic  erruptions,  in- 
cipent  depravation  of  the  lungs,  ulcerated  af- 
fections of  the  urinary  palfages,  &c.  To  this 
general  and  common  a&ion  of  all  kinds  of  milk 
upon  the  animal  economy,  experience  has 
fhown  that  we  may  add  the  particular  aélion  of 
each  fpecies  of  milk  : that  the  milk  of  the  afs 
is  the  lighteft  and  the  moil  eafily  digefled  ; that 
of  the  goat  much  heavier  and  adapted  for 
ftrong  and  vigorous  flomachs,  and  for  thofe 
cafes  in  which  the  body  is  to  be  nourished  and 
invigorated  ; that  the  human  milk,  thefweeteft 
and  moll  faccharine,  in  which  the  eaieous  part 
is  the  moll  abundant,  is  on  the  contrary  well 
adapted  to  weak  flomachs  and  difficulty  of 
digeftion.  Accordingly,  it  is  with  the  intention 
of  fulfil  ins:  thefe  different  indications  that  the 
phyficians  prefcribe  one  or  the  other  of  the  foi*r 

kind 
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kinds  of  milk,  the  human  milk,  goats"  milk, 
affes’  milk  and  cows"  milk.  They  have  alfo 
thought  fit  to  divide  the  milk  and  to  dilute  it 
with  water,  to  prepare  from  it  the  whey  orferum,* 
and  to  adminifter  it  either  fweet  and  clairified, 
or  foured,  to  combine  the  different  kinds  of 
milk  with  different  remedies,  to  Totten  or  mo- 
derate their  effects  by  this  addition,  or  to  favour 
the  intromiffion  of  this  liquid  into  the  humours* 
by  giving  it  a little  more  adtivity,  by  correc- 
ting its  infipidity,  its  weight  upon  the 
ftomach,  its  occafional  aftringent  effefif,  or  on 
the  contrary  its  relaxing  operation.  It  is 
neceffary  that  thephyfician  ihould  be  provided 
with  an  accurate  knowledge  of  chemiftry,  in 
order  to  be  able  to  prefcribe  thefe  mixtures  and 
thefe  combinations  of  milk  with  different 
medicinal  fubftances  without  deftroying  the 
properties  of  the  latter:  thus  he  ought  to 
know  that  lime  water  precipitates  calcareous 
phofphate  from  it  by  paffing  itfelf  into  this  ffate, 
that  many  metallic  faits  are  decompoied  in  it, 
si nd  that  matters  fufceptible  of  acefcence 
coagulate  it.  Laflly,  the  adminiftration  of 
milk  in  medicine  has  been  carried  fo  far,  as  to 
impregnate  it  with  fome  medicinal  properties 
by  treating  in  different  ways  the  animals  that 
fü mi lh  it,  or  the  nurle  herfelf  who  fnckles  the 
infant. 

82.  The  multiplied  refourccs  which  the  milk 
of  animals  affords  under  a thoufand  diver- 
fifed  forms,  leave  but  little  room  for  the 
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tile  of  theie  valuable  liquids- to  arts*  not  be- 
longing to  the  nourilhment  of  the  body. 
However,  though  it  be  not  much  employed  in  the 
arts,  it  is  however  not  without  utility  in  this 
point  of  view.  Milk  that  has  become  four  and 
tui  bid  is  irequently  employed  in  the  manu- 
factories where  fine  cloths  are  d re  fled,  in  order 
to  give  them  that  beautiful  white  which  is  not 
improperly  called  milk-white.  It  is  even  be- 
lieved in  thefe  manufactories  that  no  other  fub~ 
ftance  can  be  fubfti  tuted  for  this  lactic  acid, 
though  able  c hem i its  have  maintained  that 
the  fulphuric  acid  diluted  with  water  pro- 
duces the  fame  effect.  Barrels  filled  with  four 
\vhey  are  lent  from  the  rich  mountains  of 
Switzerland  into  France,  for  the  purpofe  of 
being  employed  in  this  procefs  of  bleaching. 
I have  elle  where  obferved,  that  the  cafeoug 
matter,  kneaded  frefii  with  lime,  forms  a tena- 
» iOus  pafte,  fufceptible  of  hardening,  which  is 
employed,  for  cementing  broken  porcelain  to- 
gether. Rancid  butter  is  rendered  fubfervient 
to  a number  of  ufes  by  the  induftry  of  tl 
chemical  arts;  it  is  manufactured  into  foap 
and  other  compounds. 
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